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©  Ewing  GaUou'ay 


THINK 

NOW  OF  NEXT 
SUMMER’S 
STORMS 


Next  summer’s  storms  will  come  rolling  up  without 
warning.  Rain,  high  winds  and  lightning  will  raise 
havoc  with  distribution  lines  that  are  not  clear  of  branches. 
This  is  the  season  to  prepare  against  this  coming  summer’s 
storms. 

Next  to  avoiding  entirely  all  foliage,  Hazard  Armored 
Tree  Wire  is  the  best  insurance  against  shorts  and  grounds 
due  to  limb  rubs.  Its  tough  outer  covering  of  hard-laid 
seine  twine  long  resists  abrasion.  Even  should  that  wear 
through,  there  is  a  hard,  non-metallic  armor  that  is  very 
durable.  And  inside  that,  insulating  the  conductor,  is 
Hazard  Standard  rubber  compound,  assuring  a  per¬ 
fect  seal. 

Place  your  orders  now  and  get  your  lines  in  shape.  It 
will  well  pay  you  to  be  prepared. 


HAZARD  INSULATED  WIRE  WORKS 

Division  of  The  Okonite  Company 
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Arkwright  seeks  to  raise  Crisp  County  rates 


Jl'ith  the  grozi’th  of  railroad  elec¬ 
trification  the  necessity  zvill  arise 
for  the  interchange  of  eqiii/'nicnt 
among  railroads,  and  unless  a  sys¬ 
tem  of  pozicr  distribution  can  be 
agreed  uf>on  as  a  standard,  the 
diiersity  of  electrical  character¬ 
istics  among  taitroaas  is  going  to 
be  a  major  calamity, 

SIDNEY  WITHINGTON, 

Electrical  Engineer 
New  York,  New  Haven  & 
Hartford  Railroad. 


-Alabama  Power  Company 
probe  nnai>zed  on  basis  of  history 
and  accomplishments  as  developed 
irk  Federal  Trade  Commission 
hearing;.  Financial  and  corporate 
activities  tell  rapid  rise  of  this 
organization — p.  601. 

-Executives  respond  to  plan 
offered  by  McGraw-Hill  for  sta¬ 
bilization  of  business.  More  than 
800  busy  men  have  given  construc¬ 
tive  suggestions  and  frank  opinions 
of  platform — p.  5S4. 


Pinchot  has  new  regulatory  idea 


-Half  over  7  per  cent  return 
would  go  to  the  state  according 
to  most  recent  plan  of  Pennsyl¬ 
vania’s  Governor  for  reform  of 
utilities  commission  and  subju¬ 
gation  of  power  industry — p.  566. 


— Sources  for  nevv-era  lighting 
must  be  developed  without  undue 
sacrifice  of  lamp  life  or  efficiency. 
Perhaps  modern-idea  enthusiasts 
will  need  to  temper  their  notions 
to  source  characteristics — p.  595. 


Alabama  Power  hearings  analyzed 


-Seattle  Council  defies  Mayor. 
Will  have  none  of  his  nominee 
offered  for  approval  to  replace 
J.  D.  Ross  as  engineer  of  city’s 
lighting  department.  Impasse  de¬ 
velops — p.  567. 


— Hydro  practices  differ  abroad, 
discovers  one  of  America’s  more 
prominent  engineers,  who  has 
made  notes  of  refreshing  variations 
which  are  favored  overseas.  Rea¬ 
soning  analyzed — p.  588 


New  River  case  plagues  Power  Board 


-Power  group  interrelations 
as  reflected  in  financial  and  cor¬ 
porate  ties  have  been  charted  to 
show  the  status  of  the  more  im¬ 
portant  American  companies  as  of 
recent  date — p.  610. 


— Electrode-type  water  heater 
operating  on  off-peak  rates  offers 
a  new  factor  of  substantial  econo¬ 
mies  in  commercial  and  residential 
use.  Hot  water  or  steam  obtain¬ 
able— /^.  576. 


Pinchot's  Bill  for  New  Commission 
Has  Revolutionary  Feature 

ONTAINING  one  of  the  most  revo-  nients:  that  the  bill  would  probably  not 


V-i  lutionary  provisions  embodied  m 
any  regulatory  bill  proposed  with  ex¬ 
ecutive  backinjj  in  any  state  in  recent 
years,  (governor  Pinchot’s  proposal  for 
the  abolition  of  the  Public  Service  Com¬ 
mission  and  the  creation  of  a  Fair  Rate 
Board  was  introduced  last  Monday  in 
the  Pennsylvania  Legislature.  The 
clause  referred  to,  which  is  expected 
to  arouse  strenuous  opposition  from 
utility  companies  and  security  holders, 
provides  that  all  earnings  in  excess 
of  8  per  cent  shall  be  turned  over 
to  the  state  treasury.  Earnings  in  ex¬ 
cess  of  7  i)er  cent  but  not  exceeding 
8  per  cent  would  be  divide<l  equally  be¬ 
tween  the  state  and  the  utility  company. 

Other  features  of  the  measure  include 
full  authority  by  the  new  board  to 
disapi)rove  utility  security  issues  which 
do  not  represent  actual  investment  and 
permission  for  cities,  boroughs  and  dis¬ 
tricts  either  to  build  their  own  municipal 
plants  or  seize  existing  ones  by  con¬ 
demnation  if  rates  are  proved  unfair. 
The  bill  would  make  approval  by  the 
board  a  prerequisite  to  rate  changes  and 
would  also  make  the  state  the  inspector 
of  meters  with  power  to  impose  penalties 
upon  the  utilities  if  meters  proved  in¬ 
correct.  Discarding  the  conception  of 
the  commission  as  a  court,  it  makes  the 
board  the  public  defender  and  does  not 
provide  for  p  people’s  counsel  as  had 
been  previously  suggested  by  friends  of 
the  administration. 

The  board  would  comprise  representa¬ 
tives  elected  from  each  of  seven  dis¬ 
tricts,  and  members  would  serve  for 
seven  years  after  the  first  “staggering” 
of  terms  according  to  precedent.  The 
chairman  would  be  paid  an  annual 
salarv  of  $10,500  and  the  other  members 
$10,000. 

Governor  Pinchot  said  that  the  meas¬ 
ure  aims  to  reduce  the  spread  between 
the  rates  paid  by  small  and  those  paid  by 
large  consumers.  .Another  purpose,  he 
added,  is  to  prevent  inflation  of  stock 
by  holding  companies. 

T 

^^All  Set**  for  St.  Lawrence 
Scheme,  Says  Senator 

Warrex  T.  Thayer,  chairman  of  the 
New  York  State  Senate's  committee 
on  public  service,  said  on  Wednesday 
to  a  representative  of  the  Electrical 
World  that  the  Legislature  would  pass 
the  Cornaire  St.  Ltiwrence  water-power 
bill,  with  possibly  some  slight  amend- 


be  introduced  in  the  Senate,  and  that  he 
did  not  think  a  public  hearing  w'ould 
he  held  thereon.  He  said  it  was  not 
the  disposition  of  the  Senate  to  accept 
the  recommendation  of  the  Governor 
for  the  appointment  of  three  commis¬ 
sioners  at  $20,000  a  year  salary  in  lieu 
of  the  part-time  members  of  the  Power 
.Authority  provided  in  the  bill,  to  work 
on  a  per-diem  allowance,  total  remu¬ 
neration  not  to  exceed  $10,000  a  year. 

Senator  Thayer  said  that  the  bill 
passed  by  the  Legislature  this  year 
w'ould  enable  the  State  of  New  York 
officially  to  start  negotiations  and  that' 
amendments  could  be  made  next  year 
as  practical  experience  of  the  Power 
Authority  might  determine. 

The  Senator  is  cfinvinced  in  his  own 
mind  tluit  the  United  States  government 
will  eventually  build  the  dam  and  allow 
the  State  of  New  York  or  some  other 
agency  to  make  the  actual  development 
of  the  hydro-electric  power.  He  as¬ 
serted  that  negotiations  have  been  under 
way  between  the  United  States  govern- 

T 


130-MILE  RAYS  FROM 
250.WATT  BULB 


The  feature  of  this  lamp,  as  ex¬ 
plained  by  IF.  A.  Pennoxe,  airport 
engineer  for  IVestinghouse,  is  that 
the  light  source  is  an  ordinary  250- 
u’att  lamp  zeith  a  concentrated  fila¬ 
ment.  One  of  these  lights  installed 
at  Columbus  zeas  reported  z'isible 
by  pilots  over  Toledo. 


ment  officials  and  Canada  for  some 
weeks  now  and  that  an  announcement 
from  President  Hoover  after  his  return 
from  his  vacation  is  due. 

In  addition  to  the  recommendation 
noted  above,  Governor  Roosevelt  in  a 
letter  to  the  legislative  leaders  of  both 
houses  refers  to  what  he  regards  as  a 
serious  omission  in  the  pending  meas¬ 
ure,  the  lack  of  provision  prohibiting 
the  sale  or  lease  of  dam  or  juiwer  house 
or  transmission  line  built  by  the  pro¬ 
posed  State  Power  Authority,  and 
urged  that  this  defect  be  corrected. 
He  also  requests  some  other  amend¬ 
ments  of  a  less  important  character. 

T 


Georsia  PowerWould  Raise 
Rates  in  Gisp  County 

.Ax  Exi)  TO  THE  rate  strife  in  Crisj) 
County,  Ga.,  which  has  attracted  nation¬ 
wide  attention,  may  come  through  the 
voluntary  action  of  the  Georgia  Power 
Company.  Appearing  before  the  Georgia 
Public  Service  Commission  on  Wed¬ 
nesday,  its  president,  Preston  S.  .Ark¬ 
wright.  asked  permission  to  raise  rates 
in  the  area  affected  35  per  cent,  or  to 
the  level  of  the  county  charge. 

Mr.  .Arkwright  testified  that  before 
the  county  plant  was  in  operation  the 
pow'er  company  had  1,100  customer^  in 
the  area,  with  gross  annual  revenue  (»{ 
$81,000.  while  today  the  company  has 
only  125  customers,  with  an  annual 
gross  revenue  of  $5,691,  He  added  that 
the  company  pays  the  county  and  the 
city  of  Cordele,  near  which  the  county 
plant  w'as  built,  $6,316  a  year  in  taxes. 

As  recounted  in  previous  issues  of  the 
Electrical  World,  the  Crisp  County 
plant  started  operation  with  a  25  per 
cent  reduction  below  the  company  rates, 
and  the  company  in  turn  cut  its  rate  to 
35  per  cent  below-  the  county  rate.  The 
Public  Service  Commission  then  issued 
an  order  asking  the  power  company  to 
show  cause  why  this  rate  should  not 
prevail  throughout  the  state,  and  after 
a  struggle  in  the  courts  its  right  to  hold 
a  hearing  on  this  point  was  sustained. 


T 

Seattle  Council  Rejects 
Mayor*s  New  Nominee 

Reaffirmixc.  its  determixatiox  to 
approve  no  nomination  for  superintend¬ 
ent  of  the  city  lighting  department  ex¬ 
cept  one  of  former  Superintendent 
J.  D,  Ross,  the  Seattle  City  Council  on 
March  23  rejected  Major  W.  Chester 
Morse,  Mayor  Edw'ards’  second  nom¬ 
inee.  The  Alayor  is  expected  to  submit 
the  name  of  .Armand  F.  Marion,  his 
original  choice,  next  week,  alternating 
the  two  names  at  ten-day  intervaU. 
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ANOTHER  FIFTEEN-MILE  FALLS  POWER  PLANT  GOES  ON  THE  LINE 


The  first  generating  unit  of  the  lOfiOO-kzv.  hydro-electric  plant  of  the  Grafton  Power  Company,  a  part  of 
the  New  England  Power  Association,  at  Meindoes  Falls,  near  East  Barnet,  Vt.,  on  the  Connecticut  River, 
went  in  service  March  14.  This,  the  second  plant  of  the  Fifteen-Mile  Falls  group,  operates  on  27-ft.  head. 


T  T  ▼ 


Mayor  Edwards  filed  fifteen  charges 
against  Mr.  Ross,  going  back  twenty 
years  for  his  material,  and  Ross 
branded  each  charge  as  false,  being 
backed  up  by  several  councihnen  who 
said  that  the  charges  were  “old  stuff.’’ 
The  Council  is  expected  to  invite  the 
.Mayor  to  appear  and  substantiate  his 
accusations. 

T 

New  York  Bills  Again 
Opposed  by  Utilities 

'ITie  series  of  mne  hills  backed  by 
(lovernor  Roosevelt  of  New  York  and 
intended  to  bring  stricter  regulation  of 
public  utility  companies  were  assailed 
I  (»i.  Wednesday  at  a  hearing  before  the 
I  .Senate  public  service  committee  as  an 

“insidious  effort  to  achieve  ])ublic 
ownership.”  The  measures  were  sup¬ 
ported,  on  the  other  hand,  by  several 
utility  experts,  and  Milo  R.  Maltbie, 
chairman  of  the  Public  Service  Com¬ 
mission,  spoke  in  behalf  of  some  of 
them.  They  embrace  the  Democratic 
program  for  utility  regulation,  fix  val¬ 
uation  on  the  “prudent  investment” 
theory  and  provide  for  contracts  with  a 
permanent  rate  basis  on  a  "fair  return.” 
I  Charles  T.  Russell,  general  counsel 

^  for  the  New  York  Telephone  Company, 
i  led  the  assault  on  the  measures, 

cliarging  that  they  were  “political 
propaganda.”  Randall  J.  Le  Boeuf, 
representing  the  Niagara-Hudson  cor¬ 
poration.  presented  a  similar  argument, 
did  VV’illiam  L.  Ransom,  representing 
:  the  Consolidated  Gas  Company,  and 

Henry  Killeen  of  Buffalo. 

Dr.  John  Bauer  held  that  the  meas¬ 
ures  were  designed  merely  to  make 
regulation  more  effectve.  He  main¬ 


tained  that  investment  in  utility  stocks 
would  not  be  adversely  affected.  Leland 
Olds  of  the  Community  Council  of 
Greater  New  York  asserted  that  the 
bills  would  bring  lower  rates  and 
ridiculed  the  charge  that  they  were 
“radical.” 

Chairman  Maltbie  supported  those 
bills  providing  that  intercompany 
charges  shall  not  exceed  the  cost  of  the 
service  rendered,  giving  to  the  Public 
Service  Commission  the  right  to  re¬ 
quire  public  bidding  on  securities  of 
utility  companies  and  giving  municipal¬ 
ities  the  right  to  become  parties  to 
proceedings  involving  rates. 

T 

New  England  Division 
Elects  New  Officers 

Officers  for  the  New  F.ngland  Divi¬ 
sion  of  the  National  Electric  Light  As¬ 
sociation  were  elected  at  Boston  a  week 
ago,  following  a  joint  meeting  of  the 
Commercial  and  Public  Relations  Sec¬ 
tions  at  which  about  250  representa¬ 
tives  of  the  industry  were  present.  The 
new  officers  are :  President,  W.  C. 
Bell,  New  England  Power  Company ; 
vice-president,  David  Daly,  Blackstone 
Valley  Gas  &  Electric  Company;  second 
vice-president,  W.  .A.  Buttrick,  Twin 
State  Gas  &  Electric  Company. 

O.  H.  Caldwell,  editor  Electronics 
and  formerly  a  member  of  the  Federal 
Radio  Commission,  spoke  concerning 
possibilities  for  development  of  ther¬ 
mionic  and  photo-cell  devices  in  industry 
and  electrical  distribution  and  transmis¬ 
sion.  Commercial  Director  Greenwood 
of  N.E.L.A.  headquarters  spoke  on 
state  laws  designed  to  prevent  mer¬ 
chandising  by  utility  companies. 


Sloan  Hits  Back  at 
Attackers  of  Utilities 

"All  thls  is  politics,”  declare<l 
Matthew  S.  Sloan,  president  of  the 
New  York  Edison  system,  referring  to 
attacks  on  the  power  industry,  in  the 
course  of  an  address  on  “Public  Utilities 
as  Investments”  he  delivered  on  March 
19  liefore  bankers  in  Newark.  N.  J. 

"You  cannot  read  a  paper  or  maga¬ 
zine,  particularly  a  magazine  of  the  class 
which  sometimes  refers  to  itself  as  a 
‘molder  of  thought,’  without  being  told 
that  regulation  has  broken  down,”  he 
said.  “When  you  turn  on  your  radio, 
you  are  likely  to  hear  some  governor 
or  senator  denouncing  the  ‘power  trust’ 
for  its  nefarious  juggling  of  the  law 
and  plundering  of  the  people.  The  halls 
of  Congress  and  state  legislatures  echo 
the  discussion.  Public  officials  argue 
that  the  only  way  to  curb  the  utilities 
and  protect  the  public  is  by  government 
ownership  and  operation  of  the  electric 
business,  wherever  possible  now  and 
everywhere  eventually.  All  this  is 
politics.  I  was  going  to  say  politics 
pure  and  simple,  but  it  is  not  entirely 
pure  and  certainly  it  is  not  simple.” 

Despite  all  the  anti-utility  activity, 
Mr.  Sloan  expressed  his  confidence  that 
“most  citizens  have  a  tolerably  accurate 
perspective  on  the  situation.”  The  basic 
position  he  summed  up  thus: 

“The  electric  utilities  are  a  key  busi¬ 
ness,  one  on  which  depend  the  progress 
and  welfare  of  our  nation.  I  see  for  them 
a  future  as  prosperous  as  their  present, 
a  future  of  ever-widening  usefulness. 
For  all  the  reasons  I  have  outlined,  they 
are,  in  my  judgment,  good  investments 
now,  and  I  am  convinced  they  will  not 
cease  to  be  good  investments.” 
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New  River  Case  Still 
Plasues  Power  Board 

Questions  involved  in  the  New  River 
case  are  still  being  actively  discussed  by 
ibe  nienil)ers  of  the  Federal  Power  Com¬ 
mission.  The  .Appalachian  Electric 
Power  Company,  which  desires  a  minor- 
part  license  to  develop  power  on  New 
River  near  Radford,  Va.,  the  State  of 
Virginia  and  other  states  have,  as  al¬ 
ready  reported,  ohjecterl  strenuously  to 
the  assumption  of  complete  jurisdiction 
by  the  commission. 

The  action  of  the  United  .States  Su¬ 
preme  Court  in  approving  a  decision  by 
the  .Supreme  Coprt  of  Wisconsin  which 
held  Four-Mile  Creek  to  he  a  navigable 
stream  is  expected  to  have  a  bearing 
on  the  New  River  case.  It  is  by  no 
means  certain,  however,  that  this  de¬ 
cision  would  appN'  to  projects  covered 
by  the  water-power  act.  That  act  defines 
navigability,  hut  the  definition  is  sus¬ 
ceptible  to  more  than  one  interpretation. 
For  these  and  other  reasons  a  final 
<letermination  of  the  New  River  case  is 
presenting  unusual  difficulties. 

riie  commission  has  obtained  data 
covering  past  traffic  on  the  stream, 
which  was  once  considerable, 

T 

Commercial  Section  for 
Complete  Electrification 

l.Nci.usio.N  OF  M.AJOR  electrical  appli¬ 
ances  in  the  blueprints  of  contractors 
and  speculative  builders  of  dwellings 
as  a  matter  of  course,  just  as  bathtubs 
or  doors  are  included,  is  the  ultimate 
goal  of  a  domestic  electrification  plan 
that  was  presented  to  and  received  the 
enthusiastic  approbation  of  the  Com¬ 
mercial  Section  of  the  N.E.L.A.  at  its 
committee  meetings  in  Chicago  this 
week.  An  exposition  of  the  actual 
working  of  the  idea  as  it  has  been  ap¬ 
plied  in  .Albany,  N.  Y.,  was  given  to 
the  merchandise  sales  committee,  and 
that  committee  set  in  motion  the  ma¬ 
chinery  necessary  for  the  presentation 
of  the  idea  on  a  national  scale  not  only 
to  utilities  but  to  builders  and  contrac¬ 
tors  as  well. 

.Another  significant  decision  of  the 
committee  relates  to  the  need  for  con¬ 
tinuous  sales  pressure  on  all  types  of 
load-building  equipment  and  for  aban¬ 
donment  of  the  too  common  sales  policy 
that  puts  accentuated  effort  on  one  or 
two  equipments  for  a  time  and  permits 
promotion  of  others  to  languish. 

Other  proceedings  in  various  com¬ 
mittees  concerned  the  specification  of 
the  demands  on  wiring  for  the  modern 
home  that  will  prevail  in  five  or  ten 
years,  rate  schedules  for  domestic 
water  heating,  air  conditioning,  the 
operation  of  steam  hammers  by  com¬ 
pressed  air,  service  to  hotels  and  office 


buildings  by  Diesel  engines,  and  pipe¬ 
line  pumping.  The  last-named  subject 
was  regarded  as  of  special  urgency. 

The  second  national  home  service 
conference  discussed  methods  for  in¬ 
forming  housewives  concerning  the 
manifold  benefits  of  electricity  to  them. 

T 


ODD  LAMP  STANDARD 


By  utilising  the  trunk  of  a  dead 
tree  the  Cincinnati  coo  has  installed 
two  large  lamps  in  a  parking  area 
ivhcrc  a  metal  standard  rvould  soon 
get  smashed. 

▼ 

No  Constitutional  Issue 
in  Utility's  Damase  Suit 

The  suit  of  the  Philadelphia  Electric 
Company  against  the  city  of  Philadel¬ 
phia  for  damages  to  compensate  for  the 
enforced  removal  of  some  of  its  conduits 
was  dismissed  by  the  United  States 
.Supreme  Court  recently  for  want  of 
a  substantial  federal  question.  The  com¬ 
pany  contended  that  its  franchise  per¬ 
mitted  the  maintenance  of  an  electric 
conduit  under  Broad  Street  and  that 
the  subsequent  action  of  the  city  authori¬ 
ties  in  requiring  the  removal  of  under¬ 
ground  structures  in  connection  with  the 
building  of  a  subway  was  unconstitu¬ 
tional.  In  the  court  of  first  instance 
judgment  was  rendered  against  the  city. 
This  was  later  reversed  by  the  Penn¬ 
sylvania  Supreme  Court,  and  the  action 
of  the  United  States  .Supreme  Court  in 
dismissing  the  case  makes  the  decision 
final. 


Power  and  Regulation 
in  State  Legislatures 

ALAB.AM.A. — Governor  Miller  ha: 
announced  that  he  will  pre.sent  to  tlic 
Legislature  when  it  reconvenes  <  n 
March  31  a  proposal  that  a  commission 
be  named  to  confer  with  a  similar  com¬ 
mission  from  Tennessee,  already  a]i- 
pointed,  and  with  representatives  of  tlie 
National  Farm  Bureau  and  the  Engi- 
jjcer  Corps  of  the  army  in  an  effort  to 
solve  the  Muscle  Shoals  problem  in  ac¬ 
cordance  with  the  suggestion  made  by 
President  Hoover  in  his  message  veto¬ 
ing  the  Norris  Muscle  Shoals  hill. 

CONNECTICUT.— The  Legislature 
has  overridden  Governor  Cross’  veto  of 
a  bill  changing  the  method  of  removing 
from  office  members  of  the  Public  Util¬ 
ities  Commission.  The  bill  would 
amend  the  present  law  so  that  it  would 
no  longer  be  possible  for  ouster  ])n)- 
ceedings  to  be  brought  against  the  com¬ 
mission  on  petition  of  100  electors.  Thi^ 
methml  was  used  by  .All>ert  Levitt  in  hi- 
action  to  remove  the  commissioners. 
(Electrical  World,  July  19,  19.30, 
page  99.)  .A  bill  to  permit  towns 
to  tax  power  lines  passing  through  them 
has  been  introduced.  A  .Supreme  Court 
decision  held  that  lines  were  taxable 
only  in  the  town  where  the  generating 
station  was  situated.  .Senate  bills  to 
give  the  commission  power  to  initiate 
proceedings  against  utilities,  to  require 
20  days’  notice  of  intention  to  alter  rates 
and  to  give  the  commission  supervision 
of  security  issues  have  been  rejected. 

ILLINOIS. — Two  amendments  to  the 
public  utilities  act  have  been  referred  to 
committees  of  the  House  atid  Senate 
respectively.  The  House  amendment  is 
to  the  effect  that  no  utility  may  dis¬ 
continue  service  without  a  subscriber’s 
consent  unless  authorized  to  do  so  by  a 
municipal  court  or  justice  of  the  peace. 
The  Senate  amendment  provides  that  in 
rate  hearings  comparisons  with  rates 
elsewhere  may  he  made  without  show¬ 
ing  similarity  of  conditions,  the  com¬ 
mission  to  determine  the  value  of  such 
evidence. 

ID.AHO. — The  special  .session  has 
passed  a  bill  to  levy  a  ta.x  on  ()..s  mill 
per  kilowatt-hour  on  electrical  energy 
generated  in  the  State,  and  the  Gov¬ 
ernor  has  signed  it. 

IOWA. — The  House  has  unanimously 
concurred  in  seven  amendments  to  the 
bill  permitting  municipalities  to  pur¬ 
chase  public  utilities  plants  from  future 
earnings.  The  Governor  is  expected  to 
sign  the  bill. 

K.ANSAS.  —  The  Legislature  ad¬ 
journed  on  March  17,  and  Governor 
Woodring  has  signed,  with  hearty  ap¬ 
proval,  the  bill  appropriating  $1()0.00() 
to  enable  the  Public  Service  Commis¬ 
sion  to  “get  lower  gas  and  electric 
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DALLAS  POWER  &  LIGHT  COMPANY’S  8,000-FT.-LONG  DAM 


'The  lozi’  earthen  dam,  8,000  ft.  long,  part  of  zefiieh  may  be  seen  in  the  background,  is  being  built  by 
the  Dallas  company  on  Mountain  Creek,  a  few  miles  zecst  of  the  city  limits,  to  create  a  reservoir  for 
condensing  zvater.  It  zvill  be  completed  by  September.  Future  plans  include  a  200,000-kzv.  generating 
plant  at  this  site,  the  first  unit  to  be  about  30,000  kzv.  .3  driveway  around  the  lake  will  be  built  by  the 

company  and  recreational  pursuits  permitted. 


.March  28. 103 1— liLFClMCAL  WORLD 


LOS  ANGELES’  NEW  CITY  HALL  FLOODLIGHTED 


— Herbert  Photon,  Ine. 


▼  ▼  T 


pany  to  the  Tennessee  Electric  Power 
Company  and  general  negligence  of  the 
citizens’  interests  in  fixing  rates  for  pub¬ 
lic  utilities,  has  been  referred  by  the 
Senate  to  the  legislative  investigation 
committee  already  in  existence. 

TEXAS. — In  a  new  House  bill  coun¬ 
ties  and  cities  are  forbidden  to  give  ex¬ 
clusive  franchises  to  utilities,  and  it  is 
made  unlawful  for  one  utility  to  own 
stcKk  in  another.  Another  new  bill  pro¬ 
vides  that  no  business  manager  of  any 
incorporated  city  who  is  pecuniarily  in¬ 
terested  in  a  utility  can  take  part  in 
fixing  rates.  Dallas  officials  have  pro¬ 
tested  against  any  legislation  affecting 
that  city’s  jurisdiction  over  utilities. 

WASHINGTON.— A  House  bill  in¬ 
troduced  authorizes  taxing  the  property 
of  any  public  utility  which  erects  struc¬ 
tures  other  than  transmission  lines  in 
another  state  which  will  depend  on 
Washington  water  power. 

WISCONSIN.— More  than  4,000  res¬ 
idents  in  the  sparsely  populated  northern 
region  of  the  state  have  petitioned  the 
Legislature  opposing  the  district  power 
bill  and  the  bill  which  allows  municipal¬ 
ities  to  compete  with  privately  owned 
cfjinpanies  operating  in  the  same  terri¬ 
tory. 

▼ 

Esan  Testifies  Before 
Missouri  Commission 

Louis  H.  Egan,  president  of  the  Union 
Electric  Light  &  Power  Company  of 
St.  Louis,  in  testifying  before  the  Mis¬ 
souri  Public  Service  Commission  at 
Jeffer.<ion  City  on  March  18  in  the  rate 
case  affecting  that  company,  declared 
himself  in  favor  of  electric  light  and 
power  companies  setting  up  a  special 
replacement  reserve  of  not  less  than 
20  per  cent  of  the  value  of  their  operat¬ 
ing  properties  to  meet  any  emergency 
that  might  arise  as  a  result  of  changing 
conditions  in  the  electrical  business. 
He  also  expres.sed  the  view  that  the 
company  should  be  permitted  to  earti 
on  the  total  cost  of  its  properties  with¬ 
out  deductions  for  depreciation. 

Particularly  opposing  the  city  of 
St.  Louis’  attempt  to  force  a  reductioti 
in  rates  for  domestic  consumers,  Mr. 
Egan  declared  against  any  cut  in  rates 
at  this  time.  “There  are  certain  com¬ 
mercial  rates  which  are  in  line  for  a 
reduction  to  secure  better  equalization 
among  the  classifications  of  consumers 
before  domestic  consumers  can  be  given 
a  lower  rate,”’  he  said.  He  added  that 
lower  rates  to  commercial  consumers 
will  be  a  benefit  to  the  entire  city,  stim¬ 
ulating  business  and  improving  general 
conditions.  He  maintained  that  a  rate 
reduction  should  not  be  considered 
until  1935,  and  that  in  determining  city 
rates  the  commission  should  consider 
the  company’s  properties  as  a  whole 


and  not  merely  the  property  used  in 
St.  Louis. 

Mr.  Egan  was  the  last  witness 
called  for  the  company.  The  city  began 
the  presentation  of  its  rebuttal  testi¬ 
mony  on  the  following  day. 

T 

Five  Holdins  Companies 
Now  Under  Examination 

Continued  i.vguiRY  by  the  Federal 
Trade  Commission  into  the  affairs  of 
the  New  England  Power  .Association 
put  on  the  record  on  March  20  testi¬ 
mony  by  President  .A.  R.  Graustein  of 
the  International  Paper  &  Power  Com¬ 
pany — a  New  England  Power  ally — 
that  the  newspaper  holdings  of  the 
International,  whose  bringing  to  light 
nearly  two  years  ago  aroused  much 
criticism,  had  all  been  disposed  of  ex¬ 
cept  three  plants  in  Augusta,  Ga.,  and 
Columbia  and  Spartanburg,  S.  C., 
where  litigation  had  retarded  a  quick 
sale.  Thomas  H.  Carens  testified  re¬ 
garding  his  activities  as  publicity  agent 
for  the  New  England  Power  Company. 
Hearings  were  adjourned  without  date. 

The  commission  sent  to  the  Senate 
March  16  its  monthly  interim  report 
of  progress,  showing  that  examiners  are 
now  at  work  on  the  books  of  five  large 
holding  companies,  while  examination 
of  books  of  an  important  sub-holding 
company  and  of  an  operating  subsidiary 
of  one  of  the  five  holding  companies 
is  continuing. 


Are  Washinston  Rates 
to  Go  Still  Lower? 

Still  endeavoring  to  bring  about  a 
reduction  below  the  4.2-cent  residential 
rate  now  in  force  in  Washington,  D.  C., 
the  District  Public  Utilities  Commis¬ 
sion,  which  asserts  that  the  Potomac 
Electric  Power  Company  is  enjoying 
a  return  of  more  than  10  per  cent,  is 
urging  that  company  to  join  with  it 
in  asking  the  District  Supreme  Court 
to  modify  the  equity-consent  agree¬ 
ment  between  the  commission  and  the 
comjiany  under  which  rates  are  now 
fixed.  The  directors  of  the  company 
were  to  consider  the  matter  at  a 
meeting  set  for  this  week. 

Should  the  power  company  refuse  to 
go  into  court  voluntarily  with  the 
commission  seeking  modification  of  the 
decree,  the  commission  has  set  forth 
four  alternative  procedures  one  of 
which  it  may  take.  These  are  ( 1 )  to 
petition  the  courts  for  modification  on 
its  own  initiative:  (2)  to  modify  the 
decree  itself  without  going  into  court 
and  then  fight  the  company’s  appeal : 
(3)  to  revalue  the  company’s  property 
and  fix  a  new  and  probably  a  much 
lower  rate  on  the  valuation;  (4)  to 
enter  into  a  bi-party  agreement  with 
the  company,  fixing  a  sliding  scale  to 
supplant  the  consent  decree,  as  was 
suggested  previously  by  People’s  Coun¬ 
sel  Keech,  and  not  go  into  court. 

The  company’s  present  rate  is  said 
to  be  lower  than  the  corresponding  rate 
in  50  other  large  American  cities. 
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Scattered  Happeninss  in 
the  Electrical  Sphere 

United  States 

Moreheao  City,  N.  C..  has  sold  its  mu¬ 
nicipal  power  plant  to  the  International 
I’nhlic  Utilities  Corporation  for 
(KK).  with  a  franchise  for  50  years. 

The  Iowa  Public  Service  Company 
of  Sioux  City  has  acquired  transinis- 
>ion  lines  and  distribution  systems  in 
ten  communities  in  Nebraska  and  South 
Dakota  throujjh  interchange  of  proper¬ 
ties  with  the  Interstate  Power  Company 
of  Nebraska.  The  Big  Sioux  plant  of 
the  Iowa  Public  Service  will  furnish 
])ower,  and  the  acquisitions  will  be  op¬ 
erated  as  the  Nebraska  Public  Service 
Company.  Iowa  Public  Service  prop¬ 
erties  in  scattered  areas  75  to  100  miles 
from  Sioux  City  were  given  in  exchange 
for  the  group,  thus  effecting  more 
closely  knit  distribution.  The  Iowa 
I’uhlic  Service  Company  has  sold  the 
plant  at  Neligh  to  the  Interstate  com¬ 
pany,  and  at  Hartington,  where  the 
Interstate  was  unable  to  obtain  court 
protection  for  its  rates  and  property, 
the  City  Council  has  been  informed  that 
the  plant  will  he  closed  down  unless 
the  repurchase  option  is  eliminated  from 
the  franchise. 

Contesting  before  the  United  States 
Supreme  Court  a  state  assessment  for 
taxation  purposes  of  $11,136  an  acre 
on  2,110  acres  of  submerged  land  in 
Maryland,  the  Susciuehanna  Power 
('ompany,  which  operates  the  Cono- 
wingo  Dam,  declared  that  the  dam  had 
been  authorized  by  the  federal  author¬ 
ities  to  aid  navigation  and  that  there¬ 
fore  the  land  was  exempt  from  taxa¬ 
tion.  Counsel  for  the  state  called  this 
a  change  of  front  on  the  part  of  the 
company,  which,  it  was  stated,  had  in 
the  state  courts  merely  challenged  as 
excessive  the  value  placed  on  the  lands. 
Reorganization  of  the  Interstate 
Public  Service  Company  of  Indianapo¬ 
lis  has  been  proposed  in  a  notice  to 
stockholders  recommending  that  the 
name  of  the  utility  be  changed  to  the 
Public  Service  Company  of  Indiana. 
•Alleging  that  erection  by  the  In¬ 
dianapolis  Power  &  Light  Company  of 
‘^l)-ft.  electric  light  towers  carrying  a 
lvI2-kv.  transmission  line  has  made  the 
Capitol  airport  in  Indianapolis  useless, 
owners  of  Capitol  .Airways,  Inc.,  have 
filed  suits  against  the  utility,  demand¬ 
ing  damages  of  $400,000. 

The  Commercial  Section,  Middle 
West  Division.  N.  E.  L.  A.,  held  a 
successful  electrical  advertising  school 
at  Omaha  March  12  and  13  with  ap¬ 
proximately  100  in  attendance  and 
exhibits  by  20  manufacturers. 

De  Soto  F.vlls,  104  ft.  high,  on  Little 
River  in  the  Lookout  Mountains  of 


northeast  .Alabama,  which  was  for¬ 
merly  used  as  the  power  source  for  a 
small  plant,  has  been  dedicated  to 
scenic  uses  only  by  the  De  Soto  Falls 
Development  Company,  which  has 
taken  it  over  from  the  Alabama  Power 
Company. 

The  Miula.vd  Counties  Public  Serv- 
UE  CORPOR.ATION  has  been  authorized 
by  the  California  Railroad  Commission 
to  transfer  its  properties  and  operating 
rights  to  the  San  Joaquin  Light  & 
Power  Company  on  or  before  June  30. 
Cleveland’s  City  Council  has  an¬ 
nounced  a  series  of  hearings  on  the 
question  of  expamling  the  municipal 
light  system.  City  Utilities  Director 
E.  H.  Krueger  says  that  expansion  of 
the  plant  will  be  necessary  if  the  Council 
adopts  the  proposed  ten-year  program  of 
street  lighting,  but  this,  he  said,  will  not 
be  carried  out  unless  property  owners 
bear  a  part  of  the  cost  of  maintenance. 

T 

Coming  Meetings 

S«utli(>uHtern  IHvUion,  N.E.I.,..A. — Vinoy 
Park  Hotel,  St.  Petersburg,  Fla., 
April  1-3.  C.  M.  Kilian,  508  Haas- 
Howell  Bldg.,  Atlanta,  Ga. 

.Arizona  UtilitiPH  .Aitsoc'iation — Biltmore 
Hotel,  Phoenix,  April  8-11.  J.  S. 
.Arnold,  30o  West  Wa.shington  St., 
Phoenix. 

(ireat  Lakes  UlviNion,  N.E.L..\. — Engi¬ 
neering  Section,  Chicago,  .Vpril  9-11. 

Ij.  F.  Hickernell,  Consumers  Power 
Bldg.,  Jackson,  Mich. 

.Maryland  I’tilitleH  .Assueiation — Lord 
Baltimore  Hotel,  Baltimore,  .April 
10.  1).  F.  Kiiiiiear,  803  Court  Square 

Bldg.,  Baltimore. 

Northwest  Kleetrle  Light  and  Power 
.Assoeiation — Accounting  Section,  Salt 
Lake  City,  .April  13  and  14  ;  general 
convention,  Boi.se,  Idaho,  June  17-20. 

B.  Snow,  1208  Spalding  Bldg.,  I’ort- 
land,  Ore. 

.Missouri  .Association  of  Puhlie  Utilities 
— E]xcelsior  Springs,  .Mo.,  April  IB¬ 
IS.  F.  D.  Beardsiee,  31.1  N.  12th 
St.,  St.  Louis. 

Southwestern  Division,  N.E.L..A. — Min¬ 
eral  Wells,  Tex.,  .April  21-24.  S.  J. 
Ballinger,  San  Antonio  I’ublic  Serv¬ 
ice  Co.,  San  .Antonio,  Tex. 
Kleetroehemleal  Society  —  Hotel  Tut- 
wiler,  Birmingham,  Ala.,  .April  23- 
25.  C.  G.  Fink,  Columbia  Uni¬ 
versity,  New  York. 

.Vmeriean  Institute  of  Kleetrlral  Kn- 
gineers — District  meeting,  Rochester, 
.April  29-May  2.  F".  L.  Hutchinson, 

33  W.  39th  St.,  New  Y'ork. 

Last  Central  Division,  N.E.L..A.  — 
Deshler-Wallick  Hotel,  Columbus, 
Ohio.  May  11-13.  D.  L.  Ga.skill, 
603  Broadway,  Greenville,  Ohio. 
National  Electrical  Manufacturers’  As¬ 
soeiation —  Hot  Springs,  Va.,  May 
18-23.  .A.  AVL  Berresford,  420  Lex¬ 

ington  .Ave.,  New  York. 

.Middle  West  Division  and  Nebraska 
Division,  N,ELL..A. — Excelsior  Springs, 
Mo.,  May  20-22.  Thorne  Browne, 
1527  Sharp  Bldg.,  Lincoln,  Neb. 
National  Electrical  Credit  .Association 
— Hotel  Pennsylvania,  New  York, 
May  21  and  22.  F.  P.  A’ose,  1008 
.Marquette  Bldg.,  Chicago. 

National  Electrical  Wholesalers*  Asso¬ 
ciation — Hot  Springs,  Va.,  May  27- 
30.  E.  Donahl  Tolies,  165  Broad¬ 
way,  New  York. 

Wisconsin  Utilities  .Association  —  .Ac¬ 
counting  Section,  Racine,  May  28- 
29.  J.  N.  Cadby,  135  AV.  W’ells  St., 
Milwaukee. 

National*  Electric  Light  .Association — 
-Vtlantic  City,  June  8-12.  .A.  J 

.Marshall,  420  Lexington  -Ave.,  New 
York. 


.\ffirm.ation  without  opinion  by  the 
Supreme  Court  of  the  Lbiited  States  of 
the  decision  of  the  Supreme  Court 
of  Wisconsin  in  Nekoosa  Edwards 
Paper  Uompany  vs.  Railroad  C'onimis- 
sion,  involving  the  validity  and  applica¬ 
tion  of  the  30-year  recapture  clause  of 
the  Wisconsin  water-power  act,  is  an¬ 
nounced.  The  case  concerned  a  permit 
for  a  project  on  Four-Mile  Creek,  a 
tributary  of  the  Wisconsin  River. 

City  Co.m  mission  ers  of  Asheville. 
N.  C.,  have  been  asked  to  submit  to 
the  voters  a  proposed  franchise  for 
the  Independent  Power  &  Light  Com¬ 
pany,  which  wants  to  build  a  plant  on 
the  French  Broad  River  to  compete 
with  the  Carolina  Power  &  Light 
Company. 

Canada 

Charges  that  the  Hydro-Electric 
Power  Commission  of  Ontario  has  be¬ 
come  subordinate  to  private  interests, 
that  its  contracts  with  Quebec  com¬ 
panies  are  one-sided  and  that  it  exports 
power  from  Niagara  Falls  to  the  United 
States  and  replaces  this  at  heavy  ex¬ 
pense  by  long-distance  importations  from 
Quebec  were  aired-  in  the  Ontario  Leg¬ 
islature  on  March  19.  The  charges 
were  niaile  by  G.  A.  McQuibban,  chief 
Opposition  whip,  who,  among  other 
things,  said  that  the  commission  ex¬ 
ported  122,000  hp.  from  Niagara  and 
to  compensate  for  that  bought  122,0(K) 
hp.  in  Quebec,  paying  an  “exorbitant 
price.”  Premier  Henry  pointed  out  that 
the  exported  energy  was  peak-load 
power  and  was  exported  on  a  long-term 
contract  entered  into  by  a  company 
which  the  Hydro  had  taken  over.  Other 
members  defended  the  contracts  with 
Quebec  utilities  as  a  wise  provision  for 
future  needs,  especially  in  view  of  the 
delay  in  developing  the  St.  Lawrence. 

Abroad 

An  electric  supply  scheme  just  ap¬ 
proved  by  the  County  Council  of  Dum¬ 
fries,  Scotland,  invo^ves  main  distribu¬ 
tion  lines  about  190  miles  long  and 
subsidiary  lines  extending  135  miles. 
The  Dumfriesshire  Council  will,  it 
claims,  be  the  first  in  the  United  King¬ 
dom  to  propose  to  undertake  the  dis¬ 
tribution  of  electric  power  throughout 
its  whole  area. 

Construction  of  a  42,000-kw.  hydro¬ 
electric  plant  on  the  Tenryu  River. 
Japan,  is  being  planned  by  the  Daido 
Electric  Power  Company,  at  a  cost  of 
12,000,000  yen.  according  to  Den- 
kinotomo. 

Three  British  firms  have  obtained 
contracts  for  electrifying  a  60-mile 
stretch  of  the  Budapest-Vienna  railway 
line  from  the  Hungarian  capital  to  the 
.\ustrian  border.  This  is  regarded  as 
the  first  step  toward  transforming  the 
whole  Hungarian  railroad  system. 
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Single-arch,  variable-radius  dam  provides 
185-ft.  head. 

Spillway  will  pass  100,000  sec. -ft. 

One  45,000-kw.  unit,  initial  installation, 
four  eventually. 

Outdoor  gantry  crane  spans  generators  and 
outdoor  transformers. 

No  low-tension  bus  or  switching. 
Interconnected  with  northwestern  utilities. 
Owned  by  Inland  Power  &  Light  Company, 
Portland,  Ore. 


J 


ARIEL- 

220,000  acre-ft. 
of  seasonal  storage 


EDITORIALS 

L.W.W.MORROW 

Editor 


Sharing  the  honors 
with  the  commissions 

VOLUNTARY  reductions  in  electric  rates 
have  been  of  common  occurrence  in  the  last 
few  years.  They  are  often  so  commonplace  as  to 
fail  to  redound  to  the  full  credit  of  the  companies 
which  initiated  them.  On  the  other  hand,  much 
of  the  doubt  about  the  efficacy  of  the  regulatory 
commissions  originated  in  the  popular  belief  that 
they  could  not  have  been  fully  “on  the  job”  as 
long  as  they  appeared  oblivious  to  these  oppor¬ 
tunities  for  lower  rates  and  were  apparently 
caught  unaware  by  the  magnanimous  proposals  of 
the  utilities. 

Few  of  the  well-informed,  however,  believe 
that  the  commissions  were  not  cognizant  of  the 
possibility  of  passing  on  to  the  ratepayer  the  ac¬ 
cumulating  economies  in  production  and  distri¬ 
bution  of  energy.  The  real  deterrent  has  been 
their  lack  of  authority  to  initiate  rate  investiga¬ 
tions,  or,  where  such  authority  existed,  fear  of  the 
consequences  of  protracted  litigation  and  the  risk 
of  reversals  by  the  reviewing  courts  on  reductions 
that  appeared  to  be  as  drastic  and  spectacular  as 
those  voluntarily  announced. 

Informally  negotiated  rate  revisions  have  their 
pitfalls,  too.  The  critical  part  of  the  public  may 
be  disposed  to  feel  that  compromises  arranged 
under  the  flexible  conditions  of  informality  are 
likely  to  lack  the  preciseness  and  thoroughness  of 
formally  adjudicated  rates.  But  the  combination 
of  volition  on  the  part  of  the  company  and  acqui¬ 
escence  on  the  part  of  the  commissions  is  well 
worth  while  for  its  confidence-inspiring  effect  on 
the  obstreperous  critics  of  the  utilities.  The  com¬ 
missions,  too,  at  the  moment  need  all  the  credit 
they  can  acquire  in  order  to  re-establish  public 


confidence  weaned  from  them  by  political  attacks. 
As  long,  then,  as  negotiated  rate  reductions  can 
be  undertaken  under  the  regulatory  statutes  there 
should  be  a  disposition  to  resort  to  this  procedure, 
and  full  publicity  should  be  given  to  the  negotia¬ 
tions. 

Investigate  causes  of  failures 

No  MATTER  how  reliable  the  equipment, 
how  competent  the  design  and  construction 
of  a  plant  or  how  careful  the  maintenance  and 
operation,  there  will  be  accidents  that  will  cause 
shutdowns  of  a  type  that  will  have  to  be  recorded 
as  unavoidable.  There  are,  however,  other  and 
avoidable  shutdowns  caused  by  faulty  material, 
incompetent  station  design,  incompetent  construc¬ 
tion  or  incompetent  operation  and  maintenance. 
Each  shutdown,  whether  avoidable  or  not,  should 
teach  a  lesson,  and  in  order  that  it  may  do  so  it 
should  be  investigated  and  classified. 

Two  recent  cases  of  cable  failures  in  both  of 
which  an  important  district  was  without  any  sup¬ 
ply  of  energy  for  a  considerable  length  of  time 
will  illustrate  the  point  well.  In  each  case  the 
breakers  failed  to  open,  and  in  each  case  the  gen¬ 
erator  was  taken  off  the  bus  to  clear  the  short 
circuit.  But  the  causes  were  quite  different:  In 
one  case  the  protective  device  was  quite  remote 
from  the  bus  and  the  short  circuit  happened  in  the 
cable  between  the  bus  and  the  protective  device. 
Apparently  this  shutdown  could  have  been  avoided 
had  there  been  competent  designing.  In  the  other 
case  the  protective  device  was  in  the  proper  loca¬ 
tion,  but  the  breaker  failed  to  function  through 
some  fault  either  in  the  tripping  circuit  or  in  the 
tripping  mechanism.  Moreover,  it  took  the  op¬ 
erator  some  time  to  find  out  which  circuit  was  in 
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trouble.  Apparently  this  was  a  case  of  incompe¬ 
tent  operation  and  maintenance.  Under  the  worst 
conditions  the  ammeter  or  the  relay  operation  in¬ 
dicator  should  have  told  the  operator  at  once 
which  circuit  was  at  fault  and  the  particular 
breaker  should  have  been  cleared  manually.  Fur¬ 
thermore,  when  a  modern  breaker  fails  to  func¬ 
tion  there  is  always  cause  for  suspecting  incompe¬ 
tent  inspection  and  maintenance. 

In  both  cases  the  first  report  was  “bad  cable,” 
which  was  true  as  far  as  it  went.  But  bad  equip¬ 
ment — not  only  cable — must  always  be  contended 
with.  That  is  why  there  are  breakers,  that  is  why 
there  are  relays,  and  that  is  why  there  are  opera¬ 
tors.  In  these  cases  competent  investigations 
traced  the  first  shutdown  definitely  to  incompe¬ 
tent  design  and  the  second  shutdown  definitely  to 
incompetent  operation.  It  is  not  always  possible 
to  establish  definitely  the  cause  of  a  shutdown,  but 
the  attempt  should  be  made  and  a  shutdown 
should  never  be  put  down  as  unavoidable  until  all 
other  possibilities  are  analyzed. 

Faulty  argument 

SOME  local  interests  have  challenged  the  justi¬ 
fication  of  the  Pennsylvania  Railroad  elec¬ 
trification,  the  newspapers  report,  on  the  ground 
that  it  will  “kill  the  goose,  that  lays  the  golden 
egg.”  Stating  it  a  different  way,  these  coal  in¬ 
terests  are  reported  to*  assert  that  electrification 
will  displace  a  large  volume  of  bituminous  coal 
as  industrial  and  railroad  fuel  in  the  section  trav¬ 
ersed  by  the  line  and,  furthermore,  that  such  sub¬ 
stitution  threatens  railroad  revenue  from  hauling 
coal,  which  in  1929  totaled  $134,00p,000. 

This  sort  of  argument  would  bring  no  credit  to 
the  coal  industry.  Pdrst  of  all,  coal  will  still  be 
burned  to  generate  75  per  cent  of  the  power  in 
the  East.  If  increase  in  the  economy  of  combus¬ 
tion  is  criticised,  coal  interests  should  be  ashamed 
to  admit  it.  Furthermore,  it  is  difficult  to  see 
how  the  Pennsylvania  Railroad  will  lose  revenue 
by  discontinuing  the  hauling  of  its  supply  coal. 

Critics  of  railroad  electrification  apparently  are 
not  aware  of  the  specific  benefits  derived  from 
electrification  by  twenty-two  railroads  in  the 
United  States  and  many  in  foreign  countries. 
They  should  be  referred  to  various  available 


reports.  Instead  of  trying  to  obstruct  electrifica¬ 
tion  and  purchased  power,  the  coal  industry 
should  be  glad  to  encourage  both,  because  with¬ 
out  the  aggressive  efforts  of  utilities  to  increase 
the  use  of  electricity,  and  consequently  the  con¬ 
sumption  of  coal,  the  coal  industry  might  be  in  a 
w'orse  situation  than  it  now  is. 

In  turn,  the  coal  industry  has  the  right  to  expect 
from  any  buyer  a  price  that  will  bring  a  reason¬ 
able  profit  above  efficient  overhead  and  operating 
expenses,  specifications  which  are  the  same  for  all 
bidders,  secrecy  regarding  bids  offered  until  con¬ 
tracts  are  closed,  and  elimination  of  the  not 
infrequent  demand  to  shade  bid  prices. 

Panel  heaters  developed 
for  room  warming 

Another  interesting  electric  heat  idea  is 
being  tried  out  here  and  abroad.  Upon  the 
assumption  that  highly  concentrated  heat  sources 
are  unsuitable  and  uneconomical,  metal  panels  or 
plates  heated  uniformly  by  removable  elements, 
located  in  longitudinal  cores  cast  integrally  with 
the  rear  face  of  the  plate,  are  installed.  The 
plates  may  be  mounted  under  window  frames  as 
pseudo  baseboards,  as  wall  panels  between  win¬ 
dows  or  elsewhere,  or  in  the  ceiling.  Each  plate 
is  thermally  insulated  from  the  w’all  with  a  backing 
of  incombustible  and  non-conducting  material. 

Virtually  invisible  and  operating  at  low  tem¬ 
peratures  (the  embedded  resistance  wire  is  run 
well  below'  incandescence),  these  devices  eliminate 
shortcomings  of  the  customary  convection  heat¬ 
ing  and  strike  a  most  modern  note.  Built-in  light¬ 
ing  and  built-in  heating  are  architecturally  incor¬ 
porated  in  the  design  of  the  room.  Ceiling  heaters 
are  said  to  offer  notable  advantages  and  are 
esteemed  preferable  in  many  instances.  Thermo¬ 
static  control  is  used. 

To  these  advantages  add  the  further  element 
of  economy  and  there  is  a  good  story  to  be  told 
of  a  potentially  powerful  rival  to  present  prac¬ 
tices.  English  standards  of  adequate  room 
warmth,  and  consequently  of  operating  econo¬ 
mies,  as  well  as  fuel  costs,  differ  somewhat  from 
ours  in  this  country,  but  in  a  recent  address  before 
the  Association  of  Supervising  Electrical  Engi- 
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neers  (England)  R.  Grierson  cited  definite  econo¬ 
mies.  Instead  of  the  ratio  of  cost  between  coke 
and  electricity  for  house  heating  being  1  to  17 
as  electric-heating-through-water-storage  advo¬ 
cates  overseas  are  said  to  have  suggested,  Mr. 
Grierson’s  estimate  on  the  basis  of  low-tempera¬ 
ture  panel  heating  is  1  to  1.73.  In  the  case  of 
one  building  the  comparative  operating  costs  se¬ 
cured  by  test  for  a  period  covering  October  to 
May  were  approximately  $235  for  coke  and  $210 
with  the  low-temperature  panels.  First  costs  are 
low  too.  Here  may  be  just  another  of  the  many 
amazing  things  which  will  lead  to  further  develop¬ 
ment  in  the  electrical  industry  in  the  next  ten 
years. 

Sacrificing  trade  relations 
by  carelessness 

Not  long  ago  an  Electrical  World  editor 
was  investigating  the  situation  in  a  locality 
where  the  power  company  has  established  a  pro¬ 
gressive  appliance  merchandising  policy.  This 
policy  is  particularly  favorable  to  the  dealer.  It 
permits  a  profitable  participation  by  him  in  the 
retailing  of  domestic  equipment,  with  promotional 
rates  and  easy-payment  financing.  It  encourages 
co-operation  with  the  trade.  Several  dealers  were 
actively  “tying  in’’  with  the  program.  Some 
seemed  little  interested  and  the  reason  was  sought. 
It  developed  that  these  dealers  did  not  under¬ 
stand  the  plan — thought  it  was  all  in  the  interest 
of  the  utility  and  were  inclined  to  be  critical  and 
antagonistic.  When  the  picture  was  made  clear 
they  were  surprised  and  immediately  became 
interested  and  eager  to  take  part. 

It  is  perfectly  obvious  that  In  this  and  many 
other  cases  trouble  in  trade  relations  has  been 
due,  not  to  unfair  policies  of  merchandising,  but 
to  the  failure  of  the  power  company  to  “sell’’  its 
plan  to  the  dealers.  Sometimes  the  attitude  is 
close  to  indifference,  but  more  often  it  evinces  a 
lack  of  thorough  preparation.  Such  plans  may  be 
clear  indeed  to  the  utility  men,  but  they  assume 
too  readily  that  it  must  also  be  clear  to  the 
dealers,  because  it  has  been  explained  in  a  letter 
or  a  meeting.  An  explanation  is  not  enough.  The 
plan  must  convince.  The  dealer  must  want  it  for 


his  own  sake  before  it  will  work — and  that  takes 
selling.  It  is  worth  the  trouble,  for  only  by 
enthusiastic  co-operation  is  it  possible  to  make  a 
co-operative  plan  succeed. 

Watch  the  hydro  possibilities 

REDISPOSITION  of  judgment  frequently 
results  in  mistakes  that  cost  money.  The  ris¬ 
ing  efficiency  of  generating  electricity  by  steam 
power  has  caused  engineering  opinions  to  be 
closely  critical  of  the  cost  of  hydro-electric  gen¬ 
eration.  This  mental  attitude  is  just  as  liable 
to  lead  to  error  as  was  the  prevailing  disposition 
of  a  few  years  ago  to  admit  without  argument 
that  water  power  was  the  cheaper. 

Particularly  Is  this  true  of  systems  that  once 
relied  heavily  on  hydro  generation  but  that  now 
as  loads  have  increased  greatly  beyond  Installed 
water-power  capacity  are  preponderantly  steam 
generation  systems.  In  these  systems  base  loads 
are  now  carried  by  steam  and  the  hydro  capacity 
is  used  for  peak  supply.  The  tendency  is  for  ad¬ 
ditions  to  system  capacity  to  be  made  in  steam 
plants.  This  is  because  of  the  now  accepted  belief 
that  generation  by  steam  is  the  more  economical. 
While  this  may  be  perfectly  true  In  terms  of  firm 
power  In  any  single  case,  in  terms  of  peak  energy 
it  may  be  very  wide  of  the  mark..  As  systems 
grow  hydro  capacity  may  assume  Increasing  value 
in  terms  of  peak  cut-off.  Although  the  avail¬ 
ability  of  water  fixes  the  quantity  of  annual  kilo¬ 
watt-hours  and  that  quantity  remains  unchanged, 
its  value  to  the  system  may  be  several  times  what 
It  was  a  few  years  ago  when  the'system  load  was 
much  lower. 

Careful  studies  carried  out  in  the  light  of  pres¬ 
ent-day  conditions  may  show  that  a  hydro-electric 
development  wholly  uneconomical  in  terms  of  firm 
system  capacity  on  the  basis  of  the  system  load 
factor  may  be  highly  economical  in  terms  of  much 
greater  peak  capacity  at  the  lower  load  factors 
represented  by  the  summits  of  the  system’s  peaks. 
Or  it  may  be  possible  that  a  water-power  plant 
installed  a  number  of  years  ago  and  still  grinding 
out  kilowatt-hours  day  after  day  may  come  to 
have  a  much  greater  value  in  terms  of  peak  ca¬ 
pacity  by  the  doubling  or.tripling  of  the  installed 
hydro-electric  capacity. 
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Fig.  1 — Equivalent  comparisons 
of  coal,  gas  and  electricity 
for  house  heating 
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Domestic  market  for  home  and  hot 
water  heating.  Economic  comparisons. 
New  type  of  heater.  Automatic  con¬ 
trol  of  use  from  station  or  substation. 
New  principle  of  heating 


By  L.  C.  DE  KERMOR 


l*rcsident  l-ircless  Electric  fioilcr  Corporation, 
Xcic  York 


A  PPLIC.'XTION  of  electric  energy  to  the  production 
of  steam  or  hot  water  w'as  considered  an  economic 

A- heresy  until  lately.  It  has  taken  a  long  time  to 
dispel  a  l)elief  heretofore  so  firmly  and  generally  held. 
Today  the  situation  has  changed,  as  the  tremendous 
possibilities  of  practical  electric  heating  have  been  con¬ 
clusively  demonstrated  and  are  at  last  fully  under.stood. 

.At  first  electric  heating  received  a  great  deal  of  atten¬ 
tion  in  European  countries  where  there  existed  a  scarcity 
of  coal,  hut  the  greatest  developments  have  taken  place 
in  Canada,  where,  during  the  last  seven  years,  a  great 
number  of  installations  have  been  made,  ranging  in  size 
from  the  .small  water  heater  for  home  use  to  the  large 
25,000-kw.  high-pressure  units  of  the  pulp  and  paper 
mills. 

It  was  first  developed  for  the  primary  purpose  of 
]m)viding  means  for  the  conversion  of  the  growing 
amount  of  daily  or  seasonable  waste  energy — by-products 
of  nearly  every  hydro-power  system — into  a  valuable 
and  useful  asset.  It  should  not  be  forgotten  in  this 
connection  that  only  one-tenth  of  the  water  jx)wer  of 
this  country  has  been  harnessed  so  far.  and  that  as  the 
development  of  this  available  pow'er  takes  place,  so  will 
the  amount  of  waste  energy  steadily  increase  to  alarming 
l)roportions  unless  some  practical  ways  of  reclaiming 
it  are  made  available.  A  similar  condition  is  developing 
now  in  steam-electric  plants,  where  additions  have  to 
be  made  continuously  to  meet  the  ever-growing  demand 


at  the  peak  hours.  In  their  case  the  cost  of  additional 
energy  at  off-peak  times  is  almost  limited  to  the  cost 
of  the  additional  fuel. 

It  is  therefore  to  the  great  advantage  of  both  the 
hydro  and  the  steam-electric  plants  to  do  their  utmost  to 
create  new  demands  for  waste  or  off-peak  energy,  and 
it  can  be  fairly  stated  that  the  electrification  of  boilers 
and  heaters  is  one  of  them. 

In  the  industrial  field,  which,  on  account  of  the  low 
figures  of  equivalence,  has  been  confined  until  the  pres¬ 
ent  day  to  energy  developed  from  hydro-electric  systems, 
it  is  purely  a  commercial  proposition  and  may  be  either 
desirable  or  undesirable,  according  to  local  conditions. 
Each  case,  therefore,  should  be  studied  and  decided  upon 
its  merits,  but  there  is  no  doubt  that  any  installation 
.specially  designed  to  use  exclusively  off-peak  power  will 
be  very  favorably  considered  by  the  power  distributors. 

In  the  domestic  field  the  j^ossibilities  are  almost  un¬ 
limited,  as  the  low  all-winter  average  efficiency  of  home 
boilers,  added  to  the  craving  for  additional  comfort  and 
convenience,  makes  possible  the  use  of  electricity  at  much 
higher  rates  than  those  possible  in  industrial  plants, 
without  unduly  increasing  the  present  normal  cost  of 
heating. 

The  domestic  field,  furthermore,  is  no  longer  confined 
to  hydro  systems  or  off-peak  jieriods.  The  imj^rove- 
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inents  of  the  last  fifteen  years  in  the  means  of  produc¬ 
tion  of  steam-electric  energy,  and  the  consequently  very 
important  reduction  in  the  amount  of  fuel  previously 
required  therefor,  have  opened  the  way  to  electric  heat¬ 
ing  in  the  home  on  a  great  number  of  the  steam-electric 
systems  on  terms  just  as  favorable  as  those  found  on 
hydro-electric  systems. 

It  can  therefore  be  truly  stated  that  while  the  indus¬ 
trial  field  is  very  interesting  and  should  not  be  neglected, 
the  real  opportunity  for  both  the  power  distributor  and 
the  manufacturer  of  electric  heating  devices  is  in  the 
smaller  types,  which  make  of  every  one  a  possible  pur¬ 
chaser,  the  types  that  can  be  produced  in  large  quantities 
at  low  cost  and  sold  through  the  medium  of  national 
advertising  and  distribution.  .\n  electric  boiler  in  each 
iKMiie  is  the  ultimate  purpose,  and  the  reasons  are 
obvious : 

(a)  While  the  industrial  field  requires  extremely  low 
rates  on  account  of  the  high  efficiency  of  its  modern 
steam  plants,  the  poor  efficiency  of  the  average  house 
installation  permits  the  use  of  electric  energy  at  rates 
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-48 

—  10 

3 

Maximum  diffprpiicp  of  tpniperaturr,  dcR 

120 

82 

69 

1  )pRrep-day« 

1 1,500 

7,500 

6,050 

Total  inotallationa  in  rubir-fppt  of  spacp  hpatpd: 
(a)  Elpotric . 

2,835,000 

1,124,000 

257,000 

(b)  Coal  . 

2,903,000 

1,1 15,000 

261,000 

Total  Winter  C'onsuiiiittion 

(al  Electric  in  kilowatt-houre.  .  . 

6,296,431 

1,622,062 

384,443 

(b)  Coal  in  tone . 

2,606 

762 

190 

AveraRp  B.t.u.  contents  in  coal.  . 

1 1,500 

12,500 

12,500 

AveraRe  consumption  i>er  1,000  cu.ft.  of  apace; 

(a)  Faectric  in  kilowatt-hours . 

2,200 

1,425 

1,456 

(b)  Coal  in  pounds . 

1,795 

1,368 

1,465 

Klectrir  eiierKy  per  pound  of  coal  In  watt*> 

1,237 

1,041 

1,000 

Total  maximum  demand  in  kilowatts  . 

2,862 

811 

155 

.\veraRe  maximum  demand  per  1,000  cu.ft.  space 
in  watts . 

1,000 

721 

628 

•Average  all  winter  coal  efficiency,  per  cent . 

36 

28 

26) 

Xotc:  The  averaRe  efficiency  of  the  coal  burners  of  each  croup  has  been  com¬ 
puted  by  straicht  comparison  with  the  amount  of  electricity  used  in  electric 
boilers  having  a  known  and  proved  efficiency  of  98  per  cent. 


from  four  to  six  times  higher.  This  condition  easily 
offsets  the  larger  cost  of  energy  distribution  and  allows 
a  much  greater  net  return  to  the  power  companies. 

(b)  While  the  installation  of  electric  boilers  in  indus¬ 
trial  plants  means  the  dismissal  of  a  large  number  of 
men — engineers,  firemen,  etc. — in  the  home  it  adds  to 
the  material  comfort  of  the»householder  and  relieves  him 
from  a  very  distasteful  task. 

(c)  While  industrial  installations  are  possible  only  on 
a  limited  number  of  hydro-electric  sy.stems.  home  or 
water'  heating  can  economically  be  installed  on  a  great 
tmmber  of  the  distribution  .svstems  of  the  United  States. 


The  author  of  this  article  has  spent 
many  years  in  Europe,  Canada  and  the 
United  States  in  developing  electric 
boilers  and  electric  hot  water  heaters. 

Many  industrial  and  domestic  instal¬ 
lations  in  Canada,  especially,  give 
him  a  background  of  experience  from 
which  to  discuss  this  important  aspect 
of  market  development. 

any  electric  heating  device,  the  (juestion,  therefore,  is  to 
see  if  power  distributors  can.  at  the  same  time,  allow 
practical  rates  and  find  a  sufficient  remuneration  in  this 
kind  of  service. 

To  arrive  at  a  definite  conclusion  on  this  point,  it  wa^ 
first  necessary  to  ascertain  the  rates  at  which  electric 
cnerg}-  could  ciimpare  favorably  with  other  fuels.  With 
this  objective  in  view,  compari.sons  have  been  made  be¬ 
tween  several  large  groiq^s  of  houses  of  as  much  simi¬ 
larity  as  possible  in  every  respect,  one  bouse  electrically 
heated  for  one  using  a  coal-fired  boiler,  and  the  results  of 
three  groups  were  found  to  be  as  shown  in  the  table 
o])posite.  P'rom  the  figures  it  can  be  deduced  that  the 
maximum  connected  load  necessary  for  electric  heating 
is  equal  to  9  watts  per  1,000  cu.ft.  per  maximum  degree 
difference  in  temperature  and  that  the  average  consump¬ 
tion  is  equal  to  200  watts  per  1,000  cu.ft.  per  degree- 
days  in  colder  climates  where  houses  are  built  with  better 
care,  proper  insulation,  and  are  fitted  with  storm  doors 
and  windows,  whereas  it  requires  250  watts  per  1.000 
cu.ft.  per  degree-day.  or  25  per  cent  more,  in  the  milder 
sections  where  houses  are  not  built  to  withstand  extreme 
temperatures. 

It  is  to  be  noted  that  while  in  the  dry  cold  weather 
of  the  Northwest  the  average  house  is  kept  at  a  tem¬ 
perature  of  70  or  72  deg.  F..  the  people  living  in  the 
Eastern  and  Southern  sections  maintain  their  houses  be¬ 
tween  74  and  78  deg.  This  condition  should  not  be 
neglected  in  the  computation  of  cost  of  operation,  for  an 
increase  of  6  to  8  deg.  in  the  average  tenij^erature 
means  an  addition  of  1.200  to  1.600  to  the  number  of 
degree  days  and  of  20  to  25  |K*r  cent  in  the  amount  of 
kilowatt-hours  that  are  consumed  during  the  winter 
season. 

Comparison  on  fuel  cost  basis 

Hy  straight  comparison  of  the  cost  of  fuel  alone,  it 
is  found  that  the  rates  at’  which  electric  energy  would 


a  proportion  possible  of 
large  increases  owing  to 
the  desire  of  every  elec-  ^45 
trie  energy  distributor  to  ^  jg 

improve  his  load  factor  15 

I'v  offering  very  attractive  ^  25 

rates  to  the  users  of  off-  «> 

jieak  energy.  o 

The  possibilities  for  de-  »-  5 

velojnnent  of  electric  heat¬ 
ing  being  limited  only  by  Fig-  2 — If  off-peak  heating  is  concentrated  the 
tile  cost  of  operation  of  customer’s  storage  system  must  be  enlarged 


have  to  be  obtainecl  vary 
from  0.4  cent  for  replace¬ 
ment  of  coal  at  $10  a  ton. 
used  at  an  efficiency  of  Mt 
oer  cent,  all  the  way  up  to 
1.22  cents  for  coal  at  $20 
a  ton.  at  an  efficiency  of 
22  per  cent.  This,  how¬ 
ever,  is  not  the  rate  of 
equivalence  to  be  taken  in 
the  majority  of  cases,  for 
the  class  of  householders 
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that  l)ecomes  interested  in  electric  heating  is  not,  in 
general,  tending  its  furnaces,  and  either  hires  the  serv¬ 
ices  of  a  furnace  man  or  pays  some  extra  wages  to  the 
usual  help  for  this  additional  winter  service.  The  cost 
of  such  service  varies  from  $80  to  $100  for  the  winter 
in  the  colder  places  to  as  low  as  $35  to  $50  in  milder 
places.  All  in  all,  it  is  found  to  correspond  to  about  $5 
])er  ton  of  coal,  so  that  without  any  consideration  for 
the  ad<led  convenience,  comfort  and  cleanliness,  the 
rates  of  equivalence  with  coal,  including  the  $5  per  ton 
for  .service,  as  well  as  that  with  natural  and  manufac¬ 
tured  gas,  should  be  as  shown  in  Fig.  1. 

It  is  obvious  that,  with  the  willingness  of  the  modern 
householder  to  obtain  a  greater  amount  of  comfort  and 
convenience  at  additional  cost,  a  good  number  of  elec¬ 
tric  home-heating  and  an  almost  unlimited  number  of 
Water-heating  installations  are  possible  wherever  24-hour 
service  can  l)e  obtained  at  rates  under  1.5  or  even  2 
rents  per  kilowatt-hour.  It  is  even  more  so  in  the  case 
of  garage  heating,  where  only  a  small  amount  of  heat 
is  required  to  keep  the  temperature  above  freezing  point. 

The  real  field  for  electric  heating,  however,  is  where 
rates  from  1  cent  per  kilowatt-hour  down  are  to  be 
found,  but  except  on  hydro-electric  systems  and  a  few 
steam-electric  plants  no  such  rates  are  available  for  24- 
hour  service.  Steam-electric  systems,  however,  have  the 
means  of  producing  energy  at  low  costs,  and  at  j^racti- 
cally  no  additional  capital  expenditures  during  the  off-peak 
periods  of  the  24-hour  day,  more  particularly  at  night, 
rhese  periods  vary  in  length  of  time  according  to  each 
.system,  and  the  cost  of  j^roduction  of  the  additional 
energy,  including  additional  fixed  charges,  maintenance 
and  losses,  is  found  between  4  and  5  mills  per  kilowatt- 
bour  sold. 

Profitable  business  at  off-peak  rates 

The  consumption  of  a  home-heating  installation  going 
all  the  way  from  25,000  to  100,000  kw.-hr.  per  winter 
season,  at  the  average  production  cost  of  4.5  mills  per 
kilowatt-hour  each  service,  shows  a  net  profit  of  $137.50 
to  $550  to  the  distributor  with  a  rate  of  1  cent  per 
kilowatt-hour,  while  the  average  water  heater  with  a 
consumption  of  4,800  kw.-hr.  gives  a  net  profit  of  more 
than  $25  per  year,  regardless  of  the  improvements  in  the 
load  factor  and  the  efficiency  of  the  whole  .system. 

This  is,  therefore,  a  good  and  profitable  business,  A 
number  of  power  distributors  have  already  taken  advan¬ 
tage  of  this  new  field,  and  having  e.stablished  the  neces¬ 
sary  rates,  are  enct)uraging  and  facilitating  the  installa¬ 
tion  of  electric-heating  equipment.  Their  efforts  have 
been  more  si)ecially  applied  to  water  heating  for  the 
obvious  reason  that,  requiring  a  smaller  investment  from 
the  pros])ective  user,  it  offers  less  sales  resistance,  and 
that,  being  either  a  twelve-montb  load  or,  if  seasonable, 
a  summer  load,  it  was  considered  as  one  of  greater 
benefit  to  their  systems. 

In  the  long  run,  however,  it  will  be  found  that  both 
home  heating  and  water  heating  are  needed  to  hold  the 
load  factor  of  the  generating  station  to  the  point  of 
most  economical  production  at  all  times.  It  must  be 
borne  in  mind  that  the  electric  water  heater,  bound  as  it 
is  to  find  its  way  in  almost  every  home  as  a  summer 
complement  to  the  heating  plant,  will,  on  account  of  its 
great  numbers,  create  a  very  important  droji  in  the 
demand  when  shut  off  at  the  beginning  of  the  winter 
season.  It  is  obvious  that  the  best  correcting  factor  is 


to  be  found  in  the  simultaneous  seasonable  demand  of 
the  electric  home-heating  installation. 

The  utilization  of  off-peak  energy  in  electric  heating 
is  closely  bound  to  heat-storage  systems,  for  the  shorter 
the  time  in  which  off-peak  energy  is  available  in  each 
cycle  the  larger  the  storage  capacity  and  the  connected 
load  to  be  provided  for.  While  this  phase  offers  no  prob¬ 
lem  in  the  storage  of  hot  water  for  domestic  service  in 
the  heating  plant  of  a  good-sized  house,  it  might  develop 
into  an  installation  so  bulky  as  to  become  objectionable 
if  the  hours  of  service  were  curtailed  too  much.  This 


serious  problem  seems,  however,  to  have  been  solved 
satisfactorily  by  changing  the  storage  medium  fron 
water  to  chemical  components,  such  as  diphenyl,  which 
can  absorb  a  great  amount  of  heat  without  building  up  a 
pressure,  tbe  result  being  the  reduction  by  six  of  the 
storage  capacity  needed  in  each  case. 

A  short  off-peak  service  would,  in  many  instances 
seem  more  beneficial  to  the  power  distributor,  but,  beinj: 
to  the  disadvantage  of  the  prospective  user,  it  would 
meet  with  his  opposition  and  could  become  a  deterrent 
to  the  quick  development  of  this  new  field.  A  good 
illustration  of  this  point  can  be  found  in  the  load  curve 
given  in  Fig.  2.  It  shows  that  5,000  kw.  of  off-peak 
capacity  can  be  supplied  for  fifteen  hours,  a  total  energy 
of  75,000  kw.-hr.,  but  that  if  the  length  of  time  is  re¬ 
duced  to  eight  hours — at  which  point  the  largest  avail¬ 
able  block  is  found — the  off-peak  capacity  increases  to 
20,000  kw.,  a  total  energy  of  160,000  kw.-hr. 

It  is  obvious,  therefore,  that  the  shorter  period,  if 
practical,  would  be  more  attractive  to  the  power  dis¬ 
tributor.  although  it  would  allow  the  use  even  then  of 
only  45  per  cent  of  a  possible  production  of  355,000 
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k\v.-hr.  at  off-peak  times.  However,  the  longer  period 
would  be  expected  by  the  user  of  energy,  for  it  will  mean 
a  reduction  of  35  per  cent  in  the  size  of  his  storage 
system  and  a  proportionate  saving  in  the  cost  of  the 
whole  installation. 

.Some  power  distributors  have  endeavored  to  solve  this 
problem  by  the  use  of  several  heating  elements  in  the 
same  storage  system,  each  element  under  separate  con¬ 
trol.  timed  to  open  or  close  according  to  the  availabilities 
of  the  .system.  This,  however,  is  a  rather  complicated 
.solution  anrl  almo.st  prohibitive  on  account  of  the  cost. 

Time  controls,  as  used  now,  offer  only  a  temporary 
and  imperfect  solution,  for  special  off-|)eak  rates  will 
bring  new  demands  of  energy  which  might  change  the 
off-peak  periods  of  today  into  the  peak  hours  of  to¬ 
morrow.  They  will,  in  any  event,  considerably  offset  the 
periods  and  length  of  time  at  which  off-peak  energy  will 
i)e  available.  Under  .such  conditions  time  controls  will 
have  to  be  readjusted  to  the  ever-changing  conditions 
and,  even  with  the  most  expert  and  careful  attention,  they 
will  never  have  the  flexibility  needed  to  enable  the  dis¬ 
tributor  to  command  at  will  part  of  the  heating  load  to 
meet  some  unexpected  demand  elsewdiere,  such  as  break¬ 
downs,  concentration  of  lights  or  power  for  .special  pur¬ 
poses  or  the  turning  on  of  lighting  systems  at  the  sud¬ 
den  coming  of  a  storm,  etc. 

Power  plant  control  of  energy  use 

The  ideal  condition  is  to  be  realized  by  placing  the 
control  of  the  heating  load  at  the  power  plant,  a  control 
of  such  versatility  as  to  make  it  possible  for  the  man  in 
charge  to  vary  and  limit  the  total  heating  load  demand  to 
the  exact  off-peak  capacity  available  at  each  and  every 
moment  of  the  day,  thereby  making  of  this  demand  the 
stabilizing  factor  for  the  better  and  more  economical 
operation  of  both  power  plant  and  di.stribution  system. 

This  perfected  method  of  control  is  available  now.  It 
requires,  of  course,  some  new  equipment  at  the  i)ower 
plant  and  a  small  control  at  each  point  of  service,  but  the 
total  co.st  does  not  exceed  that  of  the  jiresent  time  con¬ 
trols.  Furthermore,  its  installation  can  be  delayed  until 
such  time  as  the  number  of  .services  on  the  .system  will 
make  it  im])erative  and  therefore  warrant  the  exi)endi- 
ture,  provided  the  power  di.stributor  i)repares  for  such 
contingency  by  insisting  on  heating  units  easily  adapt- 
:d)le  to  the  new  .system  of  control. 

d'his  system  is  extremely  simple  and  consists  of  a 
master  control  at  the  power  plant  wdiich  releases  high- 
frequency  weaves  on  the  lines  of  the  distribution  system. 
The  weaves,  in  turn,  operate  the  relay  of  the  synchronized 
controlling  device  in  the  home  which,  if  used  in  con¬ 
junction  w’ith  any  of  the  latest  automatic  electric  heating 
units  manufactured  under  De  Kermor’s  patents,  adjusts 
its  capacity  at  any  point  between  the  two  extremes  ac¬ 
cording  to  the  command  of  the  master  control,  all  the 
units  on  the  sy.stem  increasing  or  decreasing  in  maximum 
capacity  in  the  same  proportion  at  the  same  time. 

Although  the  new  control  can  be  adapted  to  other  types 
of  electric  units  and  thereby  improve  considerably  their 
desirability  from  the  standpoint  of  the  power  company, 
it  would  be  entirely  impossible  to  obtain  from  them  the 
flexibility  of  the  De  Kermor  boilers  and  heaters.  This  is 
due  to  the  fact  that  they  are  built  on  absolutely  different 
lines  and  work  on  an  entirely  different  principle. 

Electric  units  for  the  heating  of  liquids  were,  from 


the  beginning,  and  are  yet  generally,  made  of  coils  or 
ribbons  of  metallic  resistance,  inclosed  for  protection  in  a 
metal  tubing  or  a  covering  of  .some  kind.  They  are  found 
in  all  forms  and  in  various  capacities  and  are  commonly 
known  as  “immersion  heaters.” 

Each  heater  of  this  type  has  a  fixed  resistance  and 
therefore  its  capacity  can  be  varied  only  by  rheostatic 
action.  In  practice  this  is  obtained  by  using  them  in 
multiple  and.  through  a  proper  .switching  arrangement, 
operating  them  separately,  in  ivarallel  or  in  series,  and 
obtaining  thereby  a  limited  number  of  steps  l)etween  the 
high  and  low  ca])acities. 

Water  resistance  heaters 

The  De  Kermor  boilers  and  heaters  are  of  the  water 
resistance  or  electrinle  type  and  entirely  automatic  in 
operation.  'Fhey  are  only  applicable  to  altertiating-cur- 
rent  circuits,  either  single-  or  multi-])ha.se,  and  of  any 
potential  from  1 10  to  6.600  volts.  In  the  home  sizes, 
however,  their  voltage  is  limited  to  110  and  220  volts, 
except  for  capacities  over  75  kw.,  when  they  are  made 
for  550  volts.  These  heaters  are  available  as  substitutes 
for  almo.st  any  kind  of  hot  water  and  steam  installation, 
for  cither  low  or  high  pressure,  and  can  be  used  either 
independently  or  in  parallel  with  other  equipments  and 
either  with  or  without  heat-storage  systems. 

Their  control  is  based  on  the  development  of  a  pres¬ 
sure  by  the  generation  of  steam  at  the  electrodes.  The 
effect  of  the  pressure  is  to  vary  the  level  of  the'  water  in 
the  boiler  or  heater  and  thereby  the  area  of  contact  be¬ 
tween  the  fixed  electrodes  in  the  water.  This  action, 
similar  to  that  of  a  rheostat,  regulates  and  limits  the 
flow  of  current  according  to  the  exact  heat  requirements 
of  the  system  at  all  times,  the  only  moving  element  being 
the  water  itself.  A  notable  feature  of  this  ty]:)e  is  that, 
the  w'ater  being  the  resistance,  the  absence  of  heated  sur¬ 
faces  removes  all  danger  of  damage  to  the  boiler  or 
heater  from  overheating  or  inadequate  water  supply. 

The  control  of  the  De  Kermor  units  is.  except  in 
minor  details,  the  .same  in  every  ca.se  and  is  illustrated 
by  Fig.  3.  The  electrodes  E  are  immersed  in  the  water 
in  chamber  A.  The  flow  of  current  from  one  electrode 
to  the  other  changes  the  water  into  steam,  which  escapes 
through  ])ipe  B  and  valve  C  into  the  steam  chamber  /> 
and  therefrom  by  G  to  the  distribution  system.  The 
throttling  of  valve  C.  by  pressure,  thermostat  or  over¬ 
load  controls,  reduces  the  flow  of  .steam,  and  its  produc¬ 
tion  being  in  excess  of  the  demand,  the  steam  forces  the 
water  out  of  chamber  A  through  iflpe  //  into  chamber  D 
until  the  decrease  in  the  area  of  the  electrodes  immersed 
in  the  water  has,  by  rheostatic  action,  reduced  the  electric 
input  to  the  exact  projwrtion  needed  to  produce  the 
amount  of  steam  allowed  to  escape  through  valve  C,  until 
a  further  action  varies  again  the  opening  of  the  said 
valve  and  again  adjusts  automatically  the  flow  of  cur¬ 
rent  to  the  need. 

It  is  easily  understood  that  in  practice  chamber  D  can 
be  located  anywhere.  It  is  generally  replaced  by  the 
heating  boiler  already  in  ])lace,  as  shown  in  Fig.  4.  The 
electric  Ixuler  needed  for  the  heating  of  a  house  is.  there¬ 
fore,  very  simple  in  construction  and  its  size  extremely 
small,  varying  from  14  to  18  in.  in  diameter  and  from 
30  to  48  in.  in  height,  according  to  the  size  of  the  house. 

In  the  ca.se  of  water  heating,  chamber  D  incloses  either 
a  coil  or  a  double  jacket  in  which  the  water  to  be  heated 
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is  circulating,  the  amount  of  steam  condensed  regulating 
the  steam  demand  instead  of  the  radiation  system,  as  in 
the  case  of  steam  heating,  but  otherwise  the  operation  is 
the  same  in  both  cases.  The  size  of  a  water  heater 
required  for  the  hot  water  service  of  a  house  never 
exceeds  8  in.  in  diameter  and  24  in.  in  height  and  that  of 
a  water  heater  for  hot  water  radiation  is  about  the  same 
as  that  of  a  steam  boiler  of  the  same  capacity. 

Installations  of  these  heaters  and  boilers  in  houses  are 
generally  made  for  atmospheric  pressure  by  means  of 
an  open  tank,  the  level  of  which  determines  the  maxi¬ 
mum  pressure  and  makes  the  installation  absolutely 
foolproof.  In  such  cases  valve  C  is  adjusted  at  the  be¬ 
ginning  for  a  definite  maximum  flow  of  steam,  thereby 
limiting  positively  the  maximum  demand  of  the  heater 
or  boiler  and  avoiding  all  danger  of  overload  regardless 
of  the  water  conductivity,  and  from  that  set  position 


gradually  throttled  down,  as  already  explained  above. 

From  the  above  explanation,  it  will  be  readily  under¬ 
stood  that  these  heating  units  have  the  extreme  flexibility 
required  for  the  heating  load  regulation  by  the  power 
plant  control  system  explained  in  a  previous  paragraph. 
Furthermore,  they  offer  no  difficulty  to  the  adaptation  of 
the  new  control,  which  is  limited  to  the  removal  of  the 
time-switch  and  the  connection  of  valve  C  to  the  relay  of 
the  new  synchronized  control  in  the  home  regulated  by 
the  master  control  at  the  power  plant. 

There  is  no  doubt,  therefore,  that  in  a  control  of  this 
kind  rests  the  solution  of  electric  heating  in  the  home, 
the  opportunity  for  the  long-desired  improvement  of  the 
load  factor  of  the  distribution  system,  and  that  of  a 
downward  revision  of  rates  for  all  services,  while  allow¬ 
ing  the  power  distributors  the  substantial  remuneration 
to  which  they  have  generally  become  entitled. 
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Power  Plant  Prophecy 


“We  may  postulate  that  the  boilers  of  the  future  will 
be  gas  fired.  This  means  that  there  need  be  no  coal, 
no  storage  provision,  no  coal-handling  appliances.  Ash 
will  not  be  present,  and  therefore  dust  catchers  and  the 
troubles  incident  to  boiler  cleaning  may  be  forgotten. 
The  fuel  will  be  brought  into  the  station  through  a  pipe 
and  the  products  of  combustion,  largely  carbonic  acid 
and  nitrogen,  will  go  out  of  the  chimney  in  a  clean  state. 
The  atmosi)here  will  not  be  polluted  with  dust  and  the 
coal  ])ile  on  a  windy  day  will  not  scatter  coal  dust  over 
the  neighborhood.” 

This  prophecy,  which  is  based  upon  the  distillation  of 
solid  fuels  at  points  distant  from  generating  stations  and 
which  includes  the  conception  of  a  gas-fired  multi-cellular 
boiler  of  the  tube  and  header  type,  located  with  turbo¬ 
generator  and  auxiliaries  in  the  same  room,  was  made  by 
George  A.  Orrok  at  the  national  meeting  of  the  A.S.M.E. 
Fuels  Division,  held  recently  in  Chicago. 

“The  Ixiiler  of  the  future,”  says  Mr.  Orrok.  “will 
naturally  be  very  much  smaller  in  size  than  many  of 


those  of  the  present  day.  With  gaseous  fuels  and  the 
preheating  of  combustion  air  the  flame  can  he  made 
exceedingly  short  and  the  heat  liberation  may  be  quite 
large.  The  combustion  space,  which  today  is  of  consid¬ 
erable  size,  will  be  much  reduced  and  the  speed  of  the 
products  of  combustion  through  the  boiler  will  be  very 
high  in  order  that  the  heat  transfer  may  also  be  high. 
I  am  inclined  to  believe  that  the  boiler  of  the  future 
might  be  termed  a  cellular  boiler,  in  that  it  will  be  built 
up  of  a  number  of  unit  cells,  each  cell  using  a  certain 
amount  of  fuel  and  generating  a  certain  amount  of  steam, 
the  number  of  cells  in  the  boiler  depending  on  the 
demand  for  steam.  A  boiler  of  this  type  would  be  self- 
contained  with  its  auxiliaries,  would  make  no  dust  or 
dirt,  could  be  located  in  the  same  room  as  the  turbine 
and  generator  and  the  boiler  room  as  a  boiler  room  would 
disappear. 

“Summarizing,  we  may  state  the  following  conclusions 
as  to  the  future: 

“1.  All  solid  fuel  for  the  making  of  heat  and  power 
in  the  future  will  be  burned  in  the  gaseous  state,  neces- 


The  boiler  room  of  the  future 


sitating  fa)  complete  gasification  plant,  (b)  coking  plants 
where  metallurgic  applications  are  desired  and  (c)  a 
great  development  of  pipe  line  trans- 
j)ortation  for  distribution  of  fuel. 

“2.  The  development  of  large- 
capacity  boilers  of  small  physical  size, 
using  high  speed  and  high  heat  trans¬ 
fer  rate,  necessitating  (a)  excellent 
burner  practice  and  low  excess  air. 
(b)  absolute  safety  in  boiler  con¬ 
struction  and  design,  very  small 
water  content  and  no  large  drums 
and  (c)  a  high  commercial  efficiency, 
since  installation  costs  per  unit  of 
heat  should  be  much  lower. 

“3.  The  practical  abolition  of  the 
smoke  and  dust  nuisance  from  solid 
fuel  in  thickly  settled  communities.” 
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Simplification  of  Diagrams 


By  JOHN  AUCHINCLOSS 

General  Electric  Company,  Philadelphia 


From  the  manufacturer’s  point  of  view  there  is 
an  economic  advantage  in  a  clear,  legible  electrical 
diagram  which  much  more  than  counterbalances 
any  additional  time  and  effort  that  may  be  spent  upon 
developing  and  producing  it.  There  is  a  direct  saving 
in  the  time  of  the  engineer  who  checks  it  and  of  the 
construction  force  interpreting  its  meaning  in  a  physical 
sense.  There  is  also  a  less  tangible,  though  none  the 
less  real,  gain  in  the  good  will  of  the  purchaser  who  may 
have  to  consult  it  in  solving  his  operating  problems.  The 
chances  of  error  arising  in  a  well-arranged  diagram  are 
also  much  less  than  in  one  which  is  hard  to  read.  This, 
in  turn,  means  fewer  complaints.  If  a  logical  method 
of  preparation  and  arrangement  is  adopted,  the  time 
spent  upon  the  production  of  a  highly  legible  diagram 
need  not  necessarily  be  any  more  than  that  required  to 
produce  an  aggravating  array  of  meaningless  markings. 
In  fact,  the  former,  by  virtue  of  its  systematic  arrange¬ 
ment,  may  even  require  less  time  in  its  preparation. 

A  clear,  correct  diagram  at  low  cost  is  a  consummation 
devoutly  to  be  desired,  and  it  was  with  such  an  objective 
in  view  that  some  forward-looking  swdtchgear  engineers 
concentrated  their  attention  on  the  problem  of  the  elec¬ 
trical  diagram  twelve  to  fifteen  years  ago. 

Conflicting  requirements 

In  the  course  of  these  investigations  it  early  became 
apparent  that  before  any  real  progress  could  be  made 
•  a  system  of  symbolic  representation  covering  most  of 
the  devices  associated  with  the  switchboard  must  be  de¬ 
vised.  In  the  selection  of  such  a  system,  however,  sev¬ 
eral  conflicting  factors  and  opposing  viewpoints  had  to 
be  considered.  To  the  drafting  room  simplicity  was 
highly  desirable  from  the  standpoint  of  expense,  to  the 
engineer  clarity  of  function  to  assist  in  visualizing  the 
correlation  of  the  whole  was  of  paramount  importance, 
while  to  the  construction  foreman  elaboration  of  detail 
was  a  weighty  desideratum  in  eflfecting  a  ready  identi¬ 
fication  by  physical  outline  of  the  component  pieces  ap¬ 
pearing  on  the  several  drawings  supplied  to  him. 

A  conflict  of  interest  between  the  drafting  room  and 
the  construction  force  is  at  once  apparent  since  sim¬ 
plicity  and  elaboration  cannot  go  hand  in  hand.  The 
requirement  of  the  engineer,  however,  is  bound  up  with 
neither,  since  a  function  in  itself  may  be  illustrated 
either  austerely  or  elaborately  as  may  be  desired ;  but 
as  an  aid  to  a  rapid  comprehension  of  the  relationship 
obtaining  among  a  group  of  devices  the  simple  symbol 
will  be  found  preferable. 


Advantages  of  legibility  will  offset 
additional  expense. 

Requirements  of  draftsmen^  engineers 
and  constructors  conflict. 

Number  of  symbols  must  not  tax 
memory. 

Difficulty  in  securing  agreement  of 
every  one. 

Wiring  complexity  avoided  by  three- 
wire  groups  and  use  of  identifying 
numbers. 

Physical  details  and  relative  position 
not  always  essential. 

Problem  of  connecting  widely  sepa¬ 
rated  apparatus. 

Not  only  had  each  symbol  to  satisfy  all  of  these  di¬ 
vergent  requirements,  but  their  variety  had  to  he  kept 
within  the  capacity  of  the  average  memory,  for,  mani¬ 
festly,  if  their  number  were  too  great  to  memorize,  the 
reading  of  a  diagram  would  be  no  less  tedious  than  the 
task  of  wading  through  a  book  by  means  of  a  glossary. 
This  consideration  of  number  led  to  the  adoption  of 
generic  forms  applying  to  a  complete  line  of  similar 
functions,  entirely  regardless  of  special  types.  Thus 
a  lightning  arrester  had  but  one  fundamental  symbol, 
whether  it  were  of  the  aluminum-cell,  oxide-film  or 
auto- valve  type.  It  was  agreed  that  where  information 
regarding  type  was  desirable  it  would  be  designated  by 
standard  abbreviations  placed  beside  the  symbol. 

The  result  was  that  there  finally  emerged  from  the 
deliberations  a  group  of  about  30  symbols,  embodying  as 
far  as  was  practicable  the  requirements  of  the  several 
divergent  interests  involved,  each  one  being  sufficiently 
different  in  appearance  from  its  neighbor  to  preclude  all 
possibility  of  mistaken  identity. 

Agreement  of  companies  difficult 

The  adoption  of  a  set  of  symbols  for  use  within  a 
limited  organization,  however,  was  one  thing,  but  to 
insure  their  application  by  engineers  in  general  was 
something  vastly  different.  It  is  much  easier  for  two 
heads  to  reach  an  agreement  than  two  hundred.  But  it 
was  very  evident  that  unless  these  symbols  succeeded 
in  appealing  to  the  engineering  world  and  obtained  uni¬ 
versal  recognition  in  our  electrical  language  comparable 
with  that  of  the  ampere  and  the  watt,  their  usefulness 
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would  fall  very  far  short  of  the  goal  which  had  lired 
these  men’s  imaginations  and  inspired  their  etYorts. 

The  aid  of  various  engineering  bodies  was  enlisted, 
and  the  interest  immediately  became  so  highly  contagious 
that  for  a  brief  hut  hectic  period  it  seemed  as  though 
the  world  had  gone  wild  on  the  subject  of  symbols. 
Committees  were  formed.  que.stionnaires  were  tlistrih- 
uted  and  the  general  enthusiasm  reached  such  a  pitch 
that  undoubtedly  a  symh(jl  was  proposetl  and  seconded 
for  every  variety  of  electrical  device  that  hail  eve’'  been 
manufactured  or  was  ever  likely  to  be  manufactured, 
d'his  was  going  very  much  further  than  had  originally 
been  intended  and  ha<le  fair  to  wreck  all  the  ideas  re¬ 
garding  the  adoption  of  a  .small  number  of  easily  re¬ 
membered  generic  symbols. 

Like  most  other  outbursts  of  poimlar  enthusiasm, 
however,  this  one  also  hatl  its  heyday  and  subsided. 
With  the  cessation  of  the  clamor  more  sober  councils 
were  again  heard,  and  these  eventually  prevailed,  so  that 
m  the  final  analysis  most  recognized  symbols  in  use  on 
electrical  diagrams  today  are  almost  identically  the  fruits 
of  the  early  discussion  of  well  over  a  decade  ago. 

Avoiding  wiring  complexity 

Contemporaneously  with  the  investigation  into  the 
question  of  symbols,  other  matters  pertaining  to  the 
improvement  of  the  electrical  diagram  also  engaged  the 
closest  attention  of  the  investigators.  During  the  ado¬ 
lescent  age  of  its  growth  the  devices  mounted  on  the 
switchboard  had  been  few  in  number  and  the  controlled 
ai)paratus  had  been  simple.  The  number  of  wires  to  he 
accommodated  on  the  diagram  had  been  corresi)ondingly 
few  and  their  arrangement  was  consequently  a  matter 
of  no  great  moment.  As  stations  grew  in  size  and  com- 
l)le.\ity,  however,  the  number  of  switchboard  devices  and 
the  number  of  wires  recpiired  for  their  connection  g-»w 
with  them,  and  it  soon  became  apparent  that  some 
thought  must  he  bestowed  u])on  the  arrangement  of 
these  wires  if  the  early  simplicity  of  the  diagram  was 
to  he  maintained  amid  this  ra])idly  growing  complexity. 

'I'he  method  of  crossing  wires  by  means  of  half- 
loo])s.  still  sometimes  .seen,  had  long  been  abandoned  in 
favor  of  simple  crossed  lines,  hut  little  attention  had  so 
far  been  given  to  assembling  lines  in  easily  distinguish¬ 
able  grou])s.  Heretofore  six,  eight  or  even  ten  small 
lines  might  he  run  closely  together  in  one  group,  re¬ 
sulting  in  a  tremendous  tax  on  the  ojitic  nerve  when  the 
attempt  was  made  to  follow  an  individual  wire  from 
one  end  of  the  group  to  the  other,  accomi^anied  by  a 
natural  feeling  of  uncertainty  as  to  whether  or  not  the 
wire  had  been  correctly  traced. 

Three-wire  groups  aid  legibility 

To  overcome  this  difficulty  a  rule  was  adopted  that 
not  more  than  three  wires  should  he  run  in  any  such 
group.  These  three  wires  were  closely  spaced  within 
the  group,  hut  a  liberal  space  was  allowed  between 
groups  to  render  them  readily  distinguishable  one  from 
another.  Three  was  adopted  as  the  maximum  permissi¬ 
ble  number  in  a  group,  for  the  reason  that,  besides 
making  the  group  easy  to  follow,  the  three  wires  them¬ 
selves  were  also  readily  identified  at  any  point  in  the 
nm  as  the  left-hand  wire,  the  middle  wire  and  the  right- 
hand  wire.  It  was  therefore  no  longer  necessary  to 
follow  the  individual  wire  hut  only  the  group,  since 
the  particular  wire  could  he  picked  up  anywhere 


thnmghout  its  length  merely  by  its  position  in  the 
gruup. 

A  similar  idea,  but  vastly  different  in  application,  ha^ 
been  adopted  by  other  organizations,  though  avoided 
wherever  jH>ssihle  on  switchgear  diagrams.  In  this 
method  the  three-line  group  is  displaced  by  a  multi 
wired  cable  into  which  the  imlividual  wires  enter  at 
various  jtoints  and  lose  their  identity  in  a  series  oi 
numbers.  If  the  wires  also  leave  the  cable  at  difi'ereui 
points,  the  ta.sk  of  remembering  the  number  while  look¬ 
ing  for  the  point  of  emergence  is  very  trying,  the  func¬ 
tion  (jf  the  wire  being  frequently  forgotten  by  the  tinu* 
it  has  l)een  traced  and  identified  at  some  remote  point 
on  the  diagram. 

Where  the  wires  are  actually  carried  in  a  specially 
formed  cable,  such  as  are  used  in  street-car  work,  this 
method  may  he  permissible  or  even  desirable ;  but  fur 
ordinary  open  switchboard  wiring  it  has  little  to  com¬ 
mend  it,  unless,  as  occasionally  happens,  lack  of  s])ace 
may  t^reclude  the  u.se  of  the  three-lead  method  already 
described. 

Where  extremely  complex  electrical  arrangements  arc 
involved  the  possibilities  of  the  ordinary  diagram  arc 
circumscribed  by  too  much  necessary  adherence  to  physi¬ 
cal  detail  to  pennit  a  clear  exposition  of  the  nature  of 
the  action  which  is  taking  place.  In  contemplating  the 
combined  operation  of  a  series  of  correlated  functions 
the  mind  of  the  engineer  should  not  he  distracted  by  an 
excess  of  detail. 

To  facilitate  such  concentration  of  thought  was  the 
primary  purpose  of  the  elementary  diagram.  This  dia¬ 
gram  is  merely  an  attempt  to  illustrate  on  i)ai)er  a  scheme 
of  operation  which  can  he  readily  understood  and  from 
which  all  extraneous  material  has  been  rigidly  excluded. 
It  is  entirely  devoid  of  any  limitations  imposed  by  the 
physical  appearance  of  the  devices  and  ])artakes  more  of 
the  nature  of  a  chart.  It  is  not  a  connection  diagram 
in  the  true  sense  of  the  word,  although  to  exi)edite  the 
location  of  faults  it  is  desirable  that  the  physical  order 
of  its  function  symbols  shall  agree  with  the  installation 
order  of  their  corresponding  devices.  Its  principal  ap¬ 
plication  is  in  connection  with  automatic  and  semi-auto¬ 
matic  seiiuences. 

When  physical  position  is  important 

Another  innovation  which  has  aided  considerably  in 
checking  the  wiring  on  an  assembled  switchboard  per- 
hai)s  also  deserves  some  notice.  This  dejiarture  from 
jwevious  ])ractice  was  incidental  to  an  attempt  to  pro¬ 
duce  a  diagram  more  in  conformity  with  a  pleasing  ar¬ 
rangement  of — and  with  the  avoidance  of  crosses  in — 
the  physical  wire  as  finally  assembled  on  the  panel.  It 
consisted  of  a  closer  agreement  between  the  order  of 
the  various  devices  on  the  diagram  and  their  physical  ar¬ 
rangement  on  the  switchboard  itself.  To  enable  the 
work  on  the  diagram  to  proceed  without  awaiting  com- 
pletifMi  of  the  physical  drawings,  however,  certain  lo¬ 
cation  standards  had  to  he  rigidly  followed  on  both ; 
otherwise  the  discovery  of  subsequent  discrepancic'' 
might  lead  to  co.stly  revision  on  one  or  the  other.  Even 
with  the  aid  of  such  standards  no  arrangement  of  de¬ 
vices  to  scale  was  ever  attem])ted  on  the  diagram,  the 
adherence  to  location  being  merely  relative  hut  never¬ 
theless  sufYiciently  accurate  to  assure  rea.sonahle  agree¬ 
ment  between  the  physical  wiring  and  the  diagram. 

This  policy  enables  the  majiufacturer  to  provide  a 
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switchboard  purchaser  with  adva/fice  information  re¬ 
garding  the  most  probable  order  in  which  his  conduits 
should  come  to  the  switchboard.  Even  if  such  advance 
information  is  not  required,  the  purchaser  at  least  re¬ 
ceives  a  switchboard  the  physical  wiring  of  which 
bears  some  resemblance  to  the  diagram  he  received  some 
weeks  or  months  j)reviously.  This  could  not  be  said  of 
the  switchboards  and  switchboard  diagrams  produced  a 
decade  and  a  half  ago. 

To  carry  out  the  idea  of  conformity  between  the  dia¬ 
gram  and  the  physical  arrangement  of  the  apparatus, 
on  control  equi])ments  involving  a  remote  location  of 
current  and  potential  transformers,  oil  circuit  breakers, 
etc.,  some  method  had  to  be  devised  of  eliminating 
lung  runs  of  group  leads  between  the  switchboard  and 
the  more  distant  devices.  Not  only  did  such  runs  entail 
a  considerable  amount  of  drafting  but  the  space  they 
occupied  led  to  rather  unwieldy  drawings,  both  cum¬ 
bersome  to  handle  and  difficult  to  read. 

To  meet  this  situation  the  principle  of  the  cable  sys¬ 
tem  previously  described  with  rather  scant  favor  ap¬ 
peared  to  be  almost  the  only  solution.  It  was  adopted 
in  somewhat  modified  form,  however,  in  that  the  leads 
which  left  the  switchboard  proper  were  drawn  into  dis¬ 
tinctive  heavy  circles  and  a  system  of  numbers  and  let¬ 
ters  was  devised  whereby  the  function  of  the  wires 
entering  a  circle  could  be  readily  identified  at  any  point 
on  the  diagram  where  this  circle  appeared. 

The  evils  of  the  cable  system  were  also  somewhat  alle¬ 
viated  by  providing  that  only  such  leads  as  were  com¬ 
mon  to  the  same  two  points  should  enter  the  same  circle 
— there  could  be  no  wire  leave  at  some  intermediate 
point.  It  should  be  remembered  that  these  circles  did 
not  actually  represent  cables  or  conduits;  they  were 
merely  convenient  groupings  of  associated  leads  all 


going  to  the  same  point,  such  as  a  breaker  mechanism, 
on  the  diagram.  The  other  end  of  this  imaginary  con¬ 
duit  appeared  as  a  similar  circle  likewise  identified  by 
the  same  function  letter  and  number.  These  function 
letters,  designating,  for  example,  field  switch  control  or 
potential  transformer  secondaries,  have  provided  great 
assistance  in  rapidly  locating  the  two  ends  of  the  lead 
group  and  have  resulted  in  all  the  space-saving  advan¬ 
tages  of  the  cable  scheme  with  very  few  of  its  draw¬ 
backs. 

Not  perfect,  but  well  founded 

While  this  brief  narrative  may  convey  a  sense  of 
l^lanned  and  orderly  progress,  the  part  pre-empted  by  the 
hand  of  expediency,  while  a  minor  one,  has  nevertheless 
not  been  without  some  influence.  Many  promising  ideas 
have  had  to  be  abandoned  after  trial  for  one  reason  or 
another.  Those  only  which  survived  the  merciless  on¬ 
slaughts  of  internal  and  external  criticism  and  the  grow¬ 
ing  economic  pressure  of  twentieth-century  competition 
and  production  managed  to  persist. 

Better  diagrams  are  doubtless  possible.  Some  may 
be  flowering  in  the  leisurely  serenity  of  suburban  engi¬ 
neering  offices.  But,  under  the  twin  handicaps  of  time 
and  expense  imposed  by  the  exigencies  of  modern  manu¬ 
facture,  it  is  felt  that  the  present  metho<ls  are  at  least 
well  in  the  van  of  a  progressive  industry  suflFering  un¬ 
der  equal  disabilities.  This  does  not  mean  that  the  un¬ 
remitting  struggle  for  supremacy  should  give  way  to 
the  self-satisfied  complacency  of  a  task  accomplished, 
for  that  way  the  loss  of  all  such  hard-won  prestige  most 
surely  lies.  However,  in  our  efforts  toward  still  greater 
achievements  we  have  the  comforting  assurance  that  our 
feet  are  firmly  planted  and  our  steps  directed  along  the 
proper  path. 


T  T  T 


Steel  Channels 
Strengthen  Bus  and 
Panel  Structure 


Rigidity  is  a  necessary  element  in  distribution  volt¬ 
age  structures  in  metropolitan  systems  where  some 
breakers  run  up  to  1,200  amp.  capacity  and  me¬ 
chanical  stresses  may  reach  very  high  values  dur¬ 
ing  disturbances.  This  requirement  is  met  in  sub¬ 
stations  of  the  Commonwealth  Edison  Company, 
Chicago,  for  4,000-volt  construction  by  the  use 
of  steel  shapes  in  place  of  the  more  commonly  used 
pipe  framework.  The  frame  consists  of  two  verti¬ 
cal  channels  to  which  are  welded  or  bolted  the 
cross  pieces  of  angle  or  channel  on  which  the 
breaker,  disconnecting  switch  inclosure  and  insu¬ 
lators  are  mounted.  Additional  strength  to  resist 
stresses  between  conductors  is  furnished  by  the 
use  of  1-in.  copper  rod  in  place  of  flat  bar  or  cable. 


March  28, 1931— ELECTRICAL  WORLD 


583 


More  than  800 


Busy  Executives  Respond  to 


ITHIN  three  weeks  after  distributing 
the  McGraw-Hill  “Platform  for  Ameri¬ 
can  Business’’  800  frank  responses  were  received 
from  busy  executives  in  various  commercial  and 
industrial  pursuits.  Insurance  companies,  indus¬ 
trial  and  commercial  organizations,  banks, 
chambers  of  commerce,  architects  and  construc¬ 
tors,  educational  institutions,  and  utilities  of  all 
kinds  replied.  More  letters  are  arriving  each 
day.  7'hese  executives  did  not  send  the  familiar 
one-  or  two-sentence  complimentary  or  skeptical 
remarks,  as  the  case  might  be,  but  took  the  time 
to  express  quite  fully  their  viewpoints,  based  on 
years  of  experience  and  study,  regarding  a  uni¬ 
versally  interesting  topic — factors  necessary  to 
establish  more  stable  business  and  employment. 

Excerpts  from  a  few  of  the  letters  from  indus¬ 
trial  and  commercial  executives  are  presented 
here,  omitting  the  generalized  blanket  commenda¬ 


tions.  Our  chief  regret  is  that  we  cannot  identify 
the  writers  because  any  reader  would  recognize 
among  them  men  whose  prominence  and  com¬ 
petency  would  assure  acceptance  of  their  opinions. 
But  the  delay  of  securing  permission  to  reproduce 
their  names  would  retard  the  public  dissemina¬ 
tion  of  the  principles  they  indorse  as  essential  to 
better  business  and  sociological  conditions. 

With  such  responses  to  show  the  attitude  of 
progressive  business  men  toward  a  definite  busi¬ 
ness  platform,  no  community  or  group  need 
hesitate  longer  to  develop  local  mechanism  or 
organizations  which  can  serve  as  the  components 
of  a  national  machine  to  place  business  and  un¬ 
employment  on  a  more  stable  basis. 

Incidentally,  anything  utilities  can  do  to  aid  this 
teamwork  will  help  them  augment  the  good  will 
which  they  have  already  merited  from  their  cus¬ 
tomers  and  the  general  public. 


Your  proj^raui  represents,  in  larj^e 

part,  the  -  corporation  plan, 

which  was  based  on  the  experience  of 
some  of  the  al)lest  business  men  and 
hankers  in  the  United  States.  If  all 
other  husinesses  would  or  could  follow 
their  example  our  fundamental  busi¬ 
ness  structure  would  certainly  be  more 
stable.  — President. 

W'e  have  been  following  for  the 
past  forty  years  most  of  the  principles 
that  are  outlined,  and  the  depression 
has  had  no  serious  effect  on  our 
company.  — \’ ice-president. 

Ill  these  restless  times  business  has 
more  to  do  than  merely  to  lift  itself 
out  of  the  present  depression.  The 
liroblem  goes  ileeper  than  that.  Its 
fundamentals  lie  in  the  root-causes  of 
this  and  other  deinession  periods, 
riiey  arc  as  much  concerned  with 
the  dangerously  exaggerated  upward 
swings  of  the  pendulum  as  they  are 
with  the  blighting-downward  sweeps 
which  inevitahly  follow.  .  .  . 

No  swinging  pendulum  can  ever  be 
in  static  balance.  Constantly  changing 
conditioiN  in  husiness.  too,  will  always 
create  temporary  maladjustment.  And 
yet  the  clear  recognition  of  underlying 


cau.ses  anti  their  effects  should  make 
it  possible  to  bring  to  bear  equalizing 
forces  which  will  automatically  tend  to 
check  the  high  side  and  give  buoyancy 
to  the  low  side,  thus  holding  the  path 
of  the  pendulum  within  reasonable 
limits.  — President. 

-f 

Interdependence  of  nations  and 
of  capital  and  labor  must  be  recog¬ 
nized  and  demonstrated.  Must  re¬ 
move  feeling  of  insecurity  of  labor. 

Our  foreign  markets  are  going  to 
play  a  continually  larger  part  in  the 
employment  of  our  people  and  in  our 
prosperity.  — President. 

We  are  so  dependent  on  our  trade 
relations  with  all  other  civilized  coun¬ 
tries  that  I  fear  we  cannot  be  pros¬ 
perous  unless  the  rest  are. — President. 

In  spite  of  the  benefits  to  be  derived 
from  the  ideas  and  plans  outlined,  1 
do  not  feel  that  it  gets  to  the  real  root 
of  the  most  serious  condition  which 
must  be  corrected  before  we  eyer  get 
back  to  anything  like  a  normal  situa¬ 
tion.  I  refer  to  unemployment.  .  .  . 

Many  of  those  who  have  employ¬ 


ment  are  living  in  a  state  of  constant 
fear  that  they  will  lose  their  jobs  any 
time.  This  adds  to  the  difficulties  of 
making  sales  of  products  and  carrying 
on  business  in  anything  like  a  normal 
way.  .  .  . 

Business  firms  could  help  the  situa¬ 
tion  materially  if  they  would  take  the 
time  and  trouble  to  attempt  to  divide 
their  work  among  a  larger  number  of 
people,  even  though  some  of  those  now 
employed  would  have  to  accept  a  re¬ 
duced  income.  — Vice-president. 

Policies  such  as  you  suggest  not 
only  do  more  to  stabilize  industry  and 
eliminate  both  peaks  and  dips,  but  also 
offer  the  best  weapons  with  which  to 
combat  industrial  unrest  which  has 
developed  in  its  ino.st  dangerous  form 
in  Soviet  Russia.  Management  i-< 
awakening  to  the  fact  that  during 
slow  i>eriods  there  is  an  obligation  tn 
the  employees  as  well  as  the  stock 
holders.  — V  ice-president. 

I  have  no  hesitancy  in  indorsing  all 
the  recommendations  which  you  make, 
but  I  am  not  convinced  that  the  pros¬ 
perity  of  the  United  States  is  depend¬ 
ent,  to  any  marked  degree,  on  our 
international  relations.  — President. 
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Leadership  or  the  ability  to  pro¬ 
ject  oneself  into  the  future  and  adapt 
policies  and  practices  thereto  is  sorely 
needed.  Business  must  reform  itself 
or  government  will.  Individual 
initiative  must  be  maintained,  but 
rules  of  conduct  are  necessary. 

Undoubtedly  something  will  have  to 
be  done  in  the  new  era  just  ahead 
about  controlling  production,  policy 
and  prices  unless  we  are  to  have  a 
repetition  of  what  we  are  now  going 
through. 

It  would  be  much  better  for  this 
control  to  come  from  within  industry 
itself  than  from  the  government,  but 
as  I  understand  it  this  is  almost  im¬ 
possible  under  our  present  laws. 

— President. 

If  our  great  fundamental  industries 
can  be  allowed  to  make  a  reasonable 
l)rofit,  keeping  alive  the  competitive 
system  but  holding  it  within  bounds, 
a  long  step  would  be  taken  toward 
avoiding  booms.  — President. 

Business  must  expect  to  be  regulated 
by  government  legislation  if  it  will  not 
set  up  within  its  own  groups  proper 
rules  of  procedure  governing  the  con¬ 
duct  of  those  units  in  the  group  toward 
the  public,  their  employees,  their  stock¬ 
holders  and  the  individuals  represent¬ 
ing  the  separate  managements. 

With  the  tendency  to  conduct  busi¬ 
ness  in  larger  units  the  problem  of  pre¬ 
serving  initiative  and  incentives  on  the 
part  of  employees  is  very  important. 

— President. 

I  think  you  would  improve  your 
plan  by  including  a  definite  statement 
that  modern  industrial  organization, 
with  its  infinite  division  of  labor  and 
many-sided  interdependence  of  one 
upon  another,  requires  for  its  smooth 
operation  a  type  of  individual  who 
recognizes  the  economic  facts  and  acts 
accordingly  within  closer  limits  than 
were  reciuired  under  the  conditions  of 
lesser  interdependence  which  existed 
a  short  time  ago.  — President. 

When  we  realize  the  thousands  of 
years  that  the  individual  has  developed 
as  an  individual,  it  is  not  surprising 
tliat  it  is  hard  for  him  to  recognize 
the  necessity  for  his  acting  with  a 


group  and  considering  not  alone  his 
individual  needs  but  the  needs  of  the 
group. 

Only  courageous  and  intelligent 
leadership  by  those  with  proper  vision 
and  training  can  bring  about  an  im¬ 
provement  in  the  situation. 

— President. 

One  of  the  outstanding  reasons  why 
America  has  grown  since  the  Civil 
War  has  been  the  individual  initiative 
of  its  citizens,  I  am  wondering  whether 
the  unconscious  tendency  to  stifle  in¬ 
itiative  through  large  corporate  organ¬ 
izations  may  not  be  more  fundamen¬ 
tally  the  cause  of  our  troubles  than  we 
think.  — President. 

American  business  needs  enlightened 
leadership  and  salutary  objectives, 
more  than  ever  before,  if  it  is  to 
escape  additional  permanent  burdens 
growing  out  of  the  conditions  of  the 
past  several  years.  — President. 

If  your  program  is  to  have  any 
chance  of  success,  it  is  essential  vhat 
it  have  the  enthusiastic  backing  of  the 
great  majority  of  business  men. 

About  the  only  chance  of  accom¬ 
plishing  any  results  along  this  line 
is  to  take  up  one  or  two  specific 
points  at  a  time  and  to  concentrate  on 
them.  — President. 

The  real  solution  must  be  looked 
for  in  industry  and  business  rather 
than  from  the  government. 

— President. 


Unless  big  business  undertakes  the 
solution  of  some  of  the  social  problems 
that  attach  to  industry  and  which  have 
recently  assumed  very  serious  impor¬ 
tance,  legislation  will  be  enacted  that 
will  prove  to  be  both  expensive  and 
annoying.  — President. 

Political  and  government  intrusion 
into  business  has  retarded  business 
recovery.  Existing  and  future  laws 
should  not  restrict  fair  co-operation 
in  business.  Non-taxable  reserves 
for  unemployment  recommended. 

As  long  as  American  business  men 
hold  aloof  from  public  affairs  and 
tolerate  the  low  order  of  ability  that 
characterizes  the  average  public  of¬ 
ficial  and  representative — whether  he 
be  state  or  national  legislator — there 
is  little  hope  of  making  certain  worth¬ 
while  objectives  embodied  in  your 
platform  more  than  a  dream. 

— President  and  General  Manager. 

Let  us  have  less  government  in  busi¬ 
ness  by  all  means.  Let  us,  also,  ob¬ 
viate  the  necessity  for  legislative  fiats 
by  correcting  such  trade  abuses  as  do 
exist.  — President. 

The  business  world  should  be  made 
to  realize  that  its  acquiescence  to  in¬ 
efficiency  and  graft  in  governmental 
operations  is  placing  a  heavy  toll  on 
the  economic  structure  of  the  nation. 

— President. 
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You  are  leaving  out  of  consideration  one  important 
element,  perhaps  the  most  important  of  all,  and 
that  is  human  nature. 

Our  business  cycles  cannot  be  eliminated  because 
business  is  being  conducted  by  human  beings  and  our 
progress  depends  on  individual  enterprise.  One  has 
only  to  reflect  on  what  has  happened  to  reach  the  con¬ 
clusion  that  "individual  enterprise”  and  "individual  in¬ 
itiative”  are  merely  polite  terms  for  acquisitiveness,  and 
that  as  long  as  acquisitiveness,  to  say  nothing  of  greed 
and  cupidity,  is  inherent  in  human  nature  and  is  the 
strongest  motive  power  in  our  system  of  social  eco¬ 
nomics,  excesses  simply  cannot  be  avoided. 

It  is  not  in  human  nature  to  be  content  to  "sit  lower 
down”  permanently.  Men  would  rather  take  chances 
than  accept  a  sure  thing.  One  cannot  win  without  risk 
of  loss.  Remove  the  chance  of  winning  and  individual 
enterprise  is  dead.  .  .  . 


Our  efforts  should  be  to  keep  the  swings  within 
reasonable  limits  so  that  no  class  of  society  reaches  a 
condition  of  real  distress.  But  better  far  the  much- 
dreaded  valleys  of  our  business  cycles  than  the  dead 
level  of  trade  controlled  by  government,  either  directly 
or  through  federal  banking  arrangements.  The  real 
problem  of  control  which  is  before  our  business  leaders 
is  that  of  self-control. 

The  present  depression  constitutes  a  serious  indict¬ 
ment  of  our  executives  and  of  the  stockholders  who  hire 
them.  In  the  mad  scramble  just  past  every  one  seems 
to  have  been  forced  by  the  example  of  every  one  else  to 
abandon  the  use  of  old-fashioned  homely  virtues  such 
as  self-restraint  and  consideration  for  others.  On  the 
other  hand,  the  manner  in  which  we  shall  climb  out  of 
our  present  predicament  may  turn  out  to  be  a  tribute 
to  the  real  merit  and  ability  of  those  same  executives. 

—Vice-president. 


With  the  many  hills  now  before  our 
state  and  federal  Legislature  it  is  gcing 
to  be  necessary  for  the  manufacturers 
to  present  their  side  of  the  case  or 
some  of  these  bills  will  be  passed 
which  will  be  very  detrimental  to  the 
American  manufacturer. 

— General  Sales  Manager. 

Would  It  not  be  an  opportune  lime 
to  suggest  to  Congress  enactment  of 
legislation  which  would  permit  busi¬ 
ness  to  set  up  reserves  against  unem¬ 
ployment  and  regard  it  as  a  legitimate 
reserve  and  not  taxable  income  ? 

— President. 

>■ 

Mechanism  for  carrying  out  a  pro¬ 
gram  is  needed. 

Unless  there  is  one  centralized  con¬ 
trol  of  all  economic  forces,  I  cannot 
see  how  w'e  can  expect  to  maintain  a 
perfect  balance  in  the  economic  system. 

— Presiue.nt. 

Problem  is  to  get  these  policies  into 
effect.  — President. 

I  am  very  much  in  sympathy  with 
your  purpose,  but  I  do  think  that  it 
is  more  important  for  you  to  find  the 
machinery  with  which  to  carry  out 
your  suggestions  rather  than  merely 
to  broailcast  the  suggestions  and  let 
the  seed  fall  on  either  barren  or 
fertile  soil  as  fate  dictates. 

— Controller. 

Business  should  be  impressed  with 
the  responsibility  of  aiding  in  the  de¬ 
velopment  of  more  strictly  local  re¬ 
sources  as  well  as  aiding  in  the  de¬ 
velopment  of  the  resources  of  a  wider 
field  or  of  the  nation  as  a  whole. 

— Secretary. 

The  .Xmerican  business  man  needs 
education.  The  question  is  how  to 
make  him  take  it.  — President. 


While  the  principles  laid  down  are 
intrinsically  sound,  the  development  of 
a  method  or  a  system  of  carrying  out 
such  a  program  is  quite  another 
matter,  and  naturally  will  take  a 
great  deal  of  thought  and  a  great  deal 
of  time  for  their  development.  .  .  . 

If  a  business  organization,  or  an 
individual,  has  been  subject  for  a 
number  of  years  to  a  constantly  in¬ 
creasing  demand  for  its  product,  it 
may  fail  to  interpret  facts  which  may  be 
produced  by  the  industry  in  the  same 
way  that  it  interprets  these  facts  if  a 
reverse  condition  has  existed  in  indus¬ 
try  for  a  number  of  years. 

— President. 

To  sell  it  (the  Business  Platform)  in 
a  national  sense  it  is  important  that  it 
be  understood  and  that  its  significance 
be  appreciated  by  those  centers  of  in¬ 
fluence  which  see  the  social  responsi¬ 
bilities  of  business  as  well  as  the  eco¬ 
nomic  responsibilities  of  business. 

There  are  three  opinion-forming 


Courteiy  NCEA  Neics 


agencies  which  would  help  to  organize 
opinion  :  Trade  association  secretaries, 
social  workers  and  business  paper  edi¬ 
tors  as  a  group. 

— Managing  Director. 

4 

Market  analyses,  statistics  on  de¬ 
mand  as  well  as  production,  sales 
development  that  will  excel  produc¬ 
tion,  foreign  market  policy  and 
long-term  planning  essential. 

Of  what  avail  is  it  to  plow  money 
into  business  either  in  the  form  of 
undivided  profits  or  new  capital  when 
a  given  market  has  not  sufficient 
ultimate  consuming  capacity  to  keep 
things  moving? 

When  we  plow  a  dollar  into  pro¬ 
duction,  we  must  also  spend  enough 
money  in  sales  development  to  use  up 
production.  — President. 

The  United  States  Census  Bureau 
spends  much  time  and  money  in  col¬ 
lecting  information  on  production. 
Much  of  this  information  is  anticipated 
by  up-to-date  trade  associations.  If 
the  bureau  would  take  equal  pains  to 
inform  the  people  as  to  distribution 
and  consumption,  the  knowledge  thus 
obtainable  would  have  a  marked  in¬ 
fluence  in  the  direction  and  limitation 
of  overproduction  and  of  waste  in 
attempted  distribution.  — President. 

Require  business  management  to 
think  in  terms  of  long-time  planning 
where  financial  assistance  is  provided, 
particularly  with  reference  to  keeping 
production  in  line  with  sales. 

— Treasurer. 

It  is  doubtful  whether  the  average 
industrial  concern  could  justifiably 
charge  to  capital  account  amounts  of 
money  spent  for  research.  I  rather 
favor  the  principle  of  paying  as  you 
go.  — President. 
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Checking  Meters  for 
Blown  Transformer  Fuses 

By  S.  A.  FLETCHER 

Commonwealth  &  Southern  Corporation,  Birmingham,  Ala. 

In  high-tension  metering,  such  as  44,000  volts  and 
above,  the  condition  of  a  blown  potential  transformer 
fuse  or  even  an  open  circuit  in  the  primary  winding 
itself  is  not  readily  disclosed,  because  even  with  an 
absolute  open  circuit  in  the  primary  there  will  be  some 
voltage  shown  across  the  secondary.  This  may  seem 
strange  at  first,  but  it  must  be  realized  that  the  high- 
tension  winding  in  proximity  to  the  secondary  and  the 
core  will  act  as  a  condenser,  and  consequently  a  charging 


BuKdens 

None 

'  ■  Photse  -  angle  inoUca  for  only 
-  Waff-  hour  mefer  pofenfia!  coil 
--/O-  waff  lamp 
■■■  50-waff  tamp 

-—60-  waff  lamp 


True  phase  of  seconolary  volfaqe 


Open  fuse  or 
potential  trans¬ 
former  gives 
queer  secondary 
voltages 

Charging  current  acts 
as  exciting  current  to 
induce  spurious  volt¬ 
ages  in  secondary.  A 
400/1  transformer 
gave  75  volts  with 
nearly  90  deg.  shift 
in  phase  when  burden 
was  watt-hour  meter 
potential  coil. 


of  86.6  per  cent.  Under  these  conditions  the  meter  wdll 
operate  normally  with  the  current  and  voltage  in  phase 
on  one  element  and  60  deg.  apart  on  the  other  element. 
If  the  transformer  operating  the  first  element  is  the  one 
which  fails,  then  not  only  will  the  voltage  be  reduced 
to  approximately  75.  or  about  30  per  cent  reduction,  but 
the  phase  angle  between  the  current  and  voltage  will 
change  from  0  to  84  deg.,  hence  the  meter  will  run  at  a 
very  much  reduced  speed.  If  it  were  the  voltage  on 
the  other  element  which  failed  there  would  be  a  similar 
drop  of  30  per  cent,  but  the  phase  angle,  which  was  60 
deg.,  becomes  60  deg.  —  84  deg.  =  —  24  deg.,  or  a  lead 
of  24  deg.  Now  the  cosine  of  60  deg.  =  0.50,  while 
the  cosine  of  24  deg.  =  0.91.  Hence  the  torque  of  this 
element  normally  is  proportional  to  the  voltage  and  the 
cosine  of  the  phase  angle  or  107  X  0.5  ==  53.5.  Subse¬ 
quent  to  the  open  circuit  the  torque  becomes  proportional 
to  the  new  voltage  and  the  new  cosine,  or  75  X  0.91  = 
68.25.  This  is  an  increase  of  nearly  28  per  cent  in  this 
element  and  the  meter  in  consequence  will  run  too  fast 
by  approximately  9  per  cent. 

W'ith  lower  load  power  factor  the  final  result  on  the 
meter  would  have  shown  an  even  greater  increase  in 
registration.  For  instance,  at  70.7  power  factor  the 
slowed  element  would  operate  at  9  deg.  phase  angle 
instead  of  75  deg.  This  will  result  in  the  meter,  as  a 
whole,  operating  approximately  35  per  cent  too  fast. 

To  meet  this  situation  our  meter  testers  carry  a 
phantom  load  in  which  is  incorporated  a  voltmeter  and 
an  ammeter,  both  of  small  size,  which  are  used  to  check 
the  balance  of  current  and  correctness  of  the  secondary 
voltage  of  all  power-metering  installations. 


current  will  flow  in  the  primary.  This  current  will  be 
sufficient  to  set  up  voltage  in  the  secondary  which  will 
be  much  greater  than  might  be  anticipated.  Its  value 
will  depend  upon  the  secondary  burden  of  the  potential 
transformer  as  well  as  somewhat  upon  the  design  of 
the  transformer.  A  2(X)-volt-ampere,  44.000/1 10- volt- 
potential  .transformer  was  recently  tested  and  under 
these  conditions  the  secondary  voltage  ranged  from  85 
with  no  burden  down  to  10  with  a  0.7-amp.  burden. 
The  normal  voltage  was  107. 

At  0.1  amp.,  the  normal  value  of  the  current  taken 
by  one  potential  coil,  the  voltage  induced  in  the  secondary 
with  one  primary  fuse  open  was  75  volts.  This  is 
enough  to  cause  the  indicating  lamp  in  the  meter  to 
glow  and  also  to  make  the  meter  rotate  if  there  is  load 
on  at  the  time.  Hence  it  is  necessary  to  use  a  voltmeter 
to  detect  the  presence  of  this  trouble.  Any  such  serious 
drop  in  voltage  as  shown  in  this  case  would  call  for 
an  immediate  investigation  to  determine  the  cause.  It  is. 
therefore,  recommended  that  all  tests  of  high-tension 
meters  include  a  check  of  all  phase  voltages.  Such  has 
been  the  practice  for  several  years  of  the  company  of 
which  the  writer  was  meter  superintendent  for  an 
extended  period. 

The  phase  position  of  this  voltage  is  also  seriously 
wrong;  in  fact,  it  is  almost  90  deg.  ahead  of  where  it 
should  be.  The  larger  the  resistance  burden  the  less  the 
phase  shift,  but  with  the  inductive  potential  coil  alone 
there  was  found  to  be  84  deg.  betw'een  the  normal  voltage 
and  the  abnormal  voltage. 

This  phase-angle  shift  has  a  marked  eflFect  upon  the 
meter  registration.  Take  as  an  example  a  load  with  a 
lagging  current  of  30  deg. ;  that  is.  with  a  power  factor 
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Range  wiring  at  an  average  cost  as  low  as  $30  jier 
installation  is  stated  by  the  Central  Power  &  Light  Com¬ 
pany  to  be  reached  by  this  layout.  The  company,  in 
spite  of  the  fact  that  1,000  B.t.u.  natural  gas  at  rates  of 
from  40  to  60  cents  per  thousand  cubic  feet  offers  power¬ 
ful  competition,  manages  to  sell  between  700  and  800 
ranges  annually  to  its  36,000  customers  in  southwestern 
Texas.  Naturally  the  selling  is  not  on  a  price  basis,  but 
purely  on  the  convenience,  cleanliness  and  superior  re¬ 
sults  of  electric  cooking. 
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jpean  Hydro  Practice 
Through  American  Eyes 


By  L.  F.  HARZA 


One  of  our  country’s  foremost  hy¬ 
draulic  engineers  goes  to  Europe  with 
a  blank  notebook  in  his  hand.  He 
comes  back  with  the  notebook  filled 
with  information.  “Electrical  World” 
prints  excerpts  from  it  in  this  article, 
offering  significant  comments  on  the 
differences  between  our  practices  and 
those  of  the  old  world 


Harca  Enginccrmy  Company,  Chicago,  III. 


From  observations  of  stations  built  and  in  con¬ 
struction  and  of  laboratory  research  now  in  hand, 
made  in  Germany,  Austria,  and  Switzerland  during 
the  summer  of  1930,  one  can  say  that  Europe  has  done 
and  is  doing  high-class  technical  engineering  as  well  as 
some  significant  pioneering  in  the  hydro-electric  art. 
One  thing  that  claims  notice  from  the  American  visitor 
is  the  great  amount  of  laboratory  research  on  the  gen¬ 
eral  problem  of  hydro  power,  a  conspicuous  example 
being  the  cavitation  laboratories  and  their  experiments 
jierformed  in  connection  with  all-important  develop¬ 
ments.  In  stations  built  and  in  construction  one  notes 
the  great  sizes  and  extensive  application  of  the  Kaplan 
turbine  with  governor-adjusted  blades.  Another  feature 
is  the  growing  use  of  the  principles  of  hydraulic  storage 
of  otY-i)eak  steam  and  sur])lus  hydro  energy  by  pumping 
and  subsequent  regeneration.  Germany,  for  example, 
now’  has  in  operation  about  750,000  hp.  in  pumping  and 
regenerating  capacity. 

In  the  details  of  design,  construction  and  operation 
are  a  number  of  noteworthy  features.  Among  these  are 
the  general  use  of  spherical  valves  for  pipe  line  units, 
under  medium  and  higher  heads ;  double-leaf  spillway 


gates,  permitting  overflow  or  underflow ;  trash  rack 
rakes,  stainless  steel  runners,  divergent  practices  in  the 
design  of  thrust  bearings,  ventilation  provisions  and 
switchboard  features.  Relatively  slow  i)rogress  in  con¬ 
struction  invites  the  attention  of  the  American  observer. 

There  are  many  hydraulic  laboratories  in  Europe, 
some  35  in  all  on  the  Freeman  scholar  visiting  list,  but  it 
is  deemed  sufficient  for  the  purpose  of  this  article  merely 
to  indicate  the  type  of  research  in  the  four  that  were 
visited.  In  the  “Flussbaulaboratorium”  of  Professor 
Th.  Rehbock,  at  the  Karlsruhe  Technische  Hochschule, 
w’ere  studies  in  progress  on  river  erosion,  deposition, 
weirs,  dams,  gates  and  other  river  problems.  In  Pro¬ 
fessor  Thoma’s  laboratory  at  the  Technische  Hochscule 
at  Munich  were  noted  experiments  on  turbines  and  pump 
cavitation  and  related  mechanical  and  hydraulic  prob¬ 
lems.  Similar  investigations  were  observed  in  the  labo¬ 
ratory  of  the  J.  M.  Voith  Company  at  Heidenheim.  In 
the  laboratory  of  the  Forschungsinstituts  fiir  Wasserbau 
and  W’asserkraft  in  the  Alps  at  Obernach,  aliout  50  miles 
south  of  Munich  and  near  the  forebay  of  the  Walchensee 
plant,  were  studies  devoted  to  a  comparison  of  accuracy 
of  the  several  methods  of  measuring  water. 

Land  is  too  expensive  and  valuable  in  fertile  valleys 
to  permit  flooding  except  in  the  mountains.  Therefore, 
many  of  the  rivers  are  developed  by  parallel  power  canals 
diverting  from  the  river  and  following  close  to  the  side 
slopes  of  the  valley,  with  occasional  hydro  plants  to  use 
the  fall.  A  similar  river  in  the  United  States  would 
probably  be  develo])ed  by  dams  flooding  the  valley,  but 
it  is  easy  to  understand  why  this  is  not  done  in  Germany 
w’hen  one  sees  the  intensive  cultivation  of  the  soil  and 
appreciates  the  importance  of  utilizing  every  acre  of 
available  agricultural  land. 

Tw’o  important  German  projects  are  being  built  on  a 


Intake  and  discharge  louvers  for  ventilating 
generators 

Achensee  development,  in  .Austria 
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Canal  for  water  measurement 


In  the  rectangular  concrete 
flume  of  the  Forschungsinstituts 
fUr  Wasserbau  and  Wasser- 
kraft,  at  Obernach,  (2  m.  wide, 
2.5  m.  deep)  water  is  being 
measured  simultaneously  by  all 
available  methods,  including 
weirs,  salt  titration,  salt  velocity 
and  current  meters. 


It  is  believed  that  the  engineer-  '  I  * 

ing,  design  and  construction  of 

projects  in  Europe  are  carried  on  much  more  slowly  gates,  stony  gates  and  tainter  gates,  so  much  in  use  here, 
and  deliberately  than  in  the  United  States.  In  the  first  are  seldom  in  evidence  there.  Instead  we  find  cylindrical 
place,  the  loads  to  he  served  do  not  grow  rapidly  and  or  roller  gates,  designed  to  raise  or  lower,  telescoping 
force  con.struction  at  high  pressure  in  order  to  meet  the  double-leaf  sluicegates  of  several  designs,  jiermitting 
demands  for  energy.  Furthermore,  it  is  believed  that  overflow  or  underflow  (guillotine  gates),  Stauwerke 
the  European  psychology  does  not  permit  quality  to  be  balanced  gates,  bear-trap,  bascule,  submerging  sector 
sacrificed  for  the  sake  of  speed  to  the  same  degree  as  gates,  floating  gates,  etc. 

in  this  country,  and  it  is  probably  recognized  that  the  The  only  one  of  the  long  canals  visited  was  the  Isar 
American  saving  of  interest  during  construction  is  fre-  and  this  at  each  point  observed  was  concrete  lined  about 
quently  more  than  offset  by  the  excess  cost  and  waste  6  in.  thick  and  the  inside  slopes  stated  to  be  one  to  one. 
of  high-pressure  work.  Construction  equipment  cost  is  The  lining  is  placed  without  inside  forms,  being  merely 
the  bugaboo  of  American  contracting,  which  could  be  i)acked  in  place  dry  enough  so  that  it  will  stand, 
greatly  reduced  by  slower  construction,  especially  in  a  Nothing  remarkable  was  observed  in  connection  with 
country  with  relatively  low  labor  costs.  intakes  except  the  more  frequent  use  of  mechanical  trash 

Floodgates  in  Europe  seem  to  take  a  more  elaborate  rack  rakes.  Intake  gate  hoists  frequently  consist  of 
form  than  in  this  country  in  general.  Simple  truck  hydraulic  cylinders,  with  oil  or  water  i)ressure,  and  of 

motor-driven  geared  design,  driving  wire  rope  drums. 

- ,  Penstock  construction,  in  general,  is  similar  to  our 


n  upper posthon 
lof  complefe  pcrfe 


Guillotine  gate  copes  with  flood  flow 


.Top  section 
slides 
dov^n 


The  double-leaf  floodgate  at  Kachlet  on  the  Danube  is 
about  40  ft.  high  and  82  ft.  long.  I'pper  gate  slides 
down  onto  lower  gate  like  a  shear,  or  guillotine.  Trash 
and  ice  in  the  head  pond  may  be  cleared  off  without 
great  waste  of  water  by  a  slight  lowering  of  the  crest. 
Hoi.sting  equipment  is  inclosed  in  an  overhead  hou.se. 
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Elaborate  air  control 

One  such  stand  is  provided  for 
each  of  the  eipht  units  in  the 
Kachlet  station  and  is  exclu¬ 
sively  devoted  to  the  indication 
and  control  of  the  generator 
ventilation  through  the  duct 
system,  indicating  temperatures 
— incoming,  outgoing,  proportion 
of  air  coming  from  outdoors  and 
indoors,  etc. 


Oenenrfor 
motor  Turbine 


Friction 

coupling 


Pump  outfiau^ 


Coolings  air 
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Features  of 
Niederwartha 
Station, 
near  Dresden 


American  governors,  with  much  more  elaborate  connec¬ 
tions  to  the  turbine,  especially  in  the  case  of  vertical 
units.  No  installations  were  observed  with  the  simple 
-American  design  using  two  oil  pressure  cylinders  with 
pistons  operating  tangentially  on  the  shift  ring  through 
connecting  rods. 

Some  important  thrust  bearings  were  found  to  simu¬ 
late  the  principle  of  the  Kingsbury  bearings  (known  in 
Europe  as  the  Mitchell  hearing)  by  using  a  rigid  plate 
instead  of  pivoted  shoes,  with  this  plate  so  ground  as  to 


This  regenerative  station  now 
contains  four  21,500-kva.  tur¬ 
bine-generator-pump  units,  a 
total  of  86,000  kva.,  which  is 
one-half  the  ultimate  capacity. 
Generation  is  at  10,000  volts. 
The  small  amount  of  make-up 
water  to  compensate  for  evapo¬ 
ration  comes  from  the  River 
Elbe,  near  by.  The  exterior 
view  shows  the  ventilating  chim¬ 
neys  for  generator  cooling  air. 


provide  variable  clearances,  approximately  that  of  the 
assembly  of  Kingsbury  shoe  surfaces  when  in  operation. 
This  is  believed  to  be  similar  to  the  principle  of  the 
Gibbs  bearing  in  the  United  States. 

The  most  interesting  thrust  bearing,  however,  is  that 
offered  by  the  Ateliers  des  Charmilles.  It  is  a  Kings¬ 
bury  or  Mitchell  bearing,  with  the  steel  shoes  cast  in¬ 
tegral  with  an  annular  base  and  supported  from  this 
base  by  cast-steel  pedestals  eccentrically  placed  under  the 
shoes.  The  position  and  stiffness  of  these  pedestals  have 
been  designed  by  experiments  to  yield  the  same  deflec¬ 
tion  to  the  shoe  as  in  the  pivoted  design.  They  then  key 
a  cast-iron  polished  plate  onto  these  shoes  for  a  bearing 


surface,  thus  giving  a  cast-iron  to  cast-iron  friction. 
Furthermore,  this  company  has  increased  bearing  pres¬ 
sures  with  this  design  to  a  standard  average  value  of 
600  to  900  lb.  per  square  inch  and  are  experimenting 
with  4,000  lb.  per  square  inch,  as  compared  with  usual 
American  practice  of  about  300  to  400  lb.  per  square  inch. 

European  generators  are  generally  of  cast  construc¬ 
tion,  quite  graceful  and  impressive  in  design  and  .setting. 
The  less-handsome-ap]>earing  welded  plate  steel  machine, 
which  is  becoming  standard  in  the  United  States,  was 
not  observed. 

The  most  striking  feature  was  that  of  ventilation.  No 
plants  were  observed  built  within  about  the  last  ten  year.i 
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Novel  hydraulic  coupling 

Fastened  to  the  motor  shaft  (1)  is  the  driving’  member 
(3),  inside  which  are  impeller  l)lades.  Facing  the  latter 
is  meml)er  (4),  fitted  with  turliine  blades.  Member  (3) 
is  carried  around  ( 4 )  to  form  the  exterior  plate  { 5 )  of  a 
friction  clutch  whose  interior  plate  (6)  is  carried  on  the 
meml)er  (4).  Water  is  admitted  to  the  annular  chamber 
formed  through  the  hole  (7).  The  impeller  blades  in  (3) 
i)uild  up  a  pressure  in  the  water  and  through  it  transmit 
motion  to  the  turbine  blades  of  (4).  Uy  this  means  the 
pumj)  is  brought  up  to  about  !ir>  per  cent  of  the  motor 
speed.  When  this  has  been  attained  port  (8)  opens,  ad¬ 
mitting  water  between  i)lates  (!i),  which  are  forced  apart 
by  tlie  centrifugal  water  pressure.  Movement  of  the 
plates  brings  the  interior  (fi)  and  exterior  (.'»)  cone 
clutch  surfaces  together,  completing  the  coupling  engage¬ 
ment  with  no  slip  between  its  driving  and  driven  parts. 

15y  the  tise  of  this  Foettinger  Cf)upling  it  is  possible  to 
convert  the  ele<trical  machine  in  a  regenerative  station 
from  a  turbine-driven  generator  into  a  pump-driving 
motor  without  siiutdown  or  loss  of  synchronous  speed. 

which  discharge  the  air  into  the  generator  room.  A 
completely  closed  air  duct  .system  .seems  to  have  become 
universal,  both  for  vertical  and  horizontal  machines. 
This  is  not  done  by  a  .steel  plate  drum  inclosure,  for  the 
normal,  graceful  lines  of  the  generator  are  unchanged 
by  this  feature. 

Often  in  vertical  units  the  outside  shell  is  merely 
located  far  enough  out  from  the  stator  punchings  and 
coils  to  accumulate  the  air  and  carry  it  downward  be¬ 
tween  stator  and  .shell  to  passages  leading  outward  under 
the  floor.  In  other  instances  the  air  is  led  around  in  the 
clearance  lietween  stator  and  shell  to  discharge  duct  on 
one  side.  Horizontal  machines  are  provided  with  ducts 
in  the  floor  and  two  diaidiragm  walls  underneath  the 
generator  with  intake  air  duct  dividing  around’ the  gen¬ 


erator  to  the  two  outside  passages,  and  then  upward 
within  the  end  shell  of  the  generator  to  the  rotor,  the 
discharge  passage  leading  from  the  bottom  of  the  gen¬ 
erator,  between  the  tw'O  diaphragm  walls. 

Elaborate  means  in  some  stations  are  provided  to  in¬ 
dicate  and  control  the  ventilating  air.  One  station 
Kachlet,  indicates  on  a  special  control  hoard  the  tem¬ 
perature  of  incoming  and  discharging  air  and  has  control 
buttons  for  movable  curtains  to  permit  any  desired  pro¬ 
portion  of  the  incoming  air  to  be  taken  from  outside  or 
inside  of  the  building. 

Transformer  and  switching  stations 

Great  variety  was  observed  in  these  elements  of  hydro 
projects.  Transformers  were  often  heavily  strengthened 
with  an  I-beam  structure  around  the  exterior.  There 
was  no  uniformity  in  practice  whatever  as  between  out¬ 
door  and  indoor  substations,  and  no  decided  trend  could 
he  observed  in  the  latest  stations  in  either  direction. 
The  floor  of  the  switchhouse  at  Pfrombach  is  elevated 
above  the  ground  level  and  the  oil  switch  tanks  hang 
below  this  floor.  The  covers  are  of  heavy  construction, 
bolted  rigidly  to  the  floor  and  explosion-proof.  Under¬ 
neath  the  building  is  a  large  depth  of  coarse  screened 
gravel  so  that  in  case  of  explosion  of  an  oil  switch  the 
explosion  is  all  out-of-doors  and  the  oil  immediately  runs 
out  of  sight  in  the  dee])  gravel  bed. 

It  is  realized  that  the  information  contained  in  this 
article  is  quite  definitely  of  a  .sketchy  and  random  char¬ 
acter.  But  exhaustiveness  cannot  be  accomplished  in  the 
comparatively  brief  space  available.  These  random  com¬ 
ments  are  merely  expressive  of  the  impressions  that  re¬ 
main  uppermost  in  the  mind  of  the  visitor  after  he  has 
returned  to  his  native  shores. 

T 


By  CARL  W.  EVANS 

Underground  Disfribution  Engineer 

San  Antonio  Public  Sen’ice  Company,  San  Antonio,  Tex. 

The  principal  factors  affecting  the  design  of  a  low- 
voltage  network  secondary  system  as  com])ared  to  sec¬ 
ondary  .systems  for  “radial  feeder  and  main”  and  other 
layouts  are  ( 1 )  the  necessity  of  the  network  secondary 
to  carry  heavy  blocks  of  energy  in  various  areas  during 
a  feeder  outage  in  addition  to  the  ordinary  service  re¬ 
quirements  for  that  particular  .section;  (2)  the  ability 
of  the  secondary  to  “burn  clear”  all  cable  faults,  and  (3) 
the  requirement  of  sufficient  capacity  to  allow  motor 
starting  without  noticeable  flickering  of  lights.  In  addi¬ 
tion  to  these  three  factors  the  designer  of  the  network 
is  usually  confronted  with  a  fourth  problem,  which  is 
to  utilize  to  as  great  an  extent  as  possible  the  secondary 
cable  already  installed  and  operating  on  the  old  system 
being  converted  to  network  operation  without  incurring 
unnecessary  exjiense. 

The  ultimate  design  is  necessarily  a  compromise  be- 
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Construction  at  Ariel  on 
the  Lewis  River,  Oregon 

(As  of  February  14,  1931) 


tween  the  conditions  ideal  for  each  factor.  For  example, 
the  ideal  installation  satisfying  factors  one  and  three 
above  woiild  he  large  cables  closely  spaced,  giving  high 
current  carrying  capacity  and  low  inductances,  whereas 
factor  two  would  he  most  ideally  considered  if  one  con¬ 
ductor  cable  of  small  size  and  widely  spaced,  even  in 
sc])arate  ducts  if  possible,  were  installed,  limiting  the 
possible  faults  to  those  occurring  between  phase  con¬ 
ductors  and  ground  and  requiring  little  capacity  to  burn 
faults  clear.  It  is  evident,  of  course,  that  the  ideal 
consideration  of  the  fourth  factor  would  in  most  cases 
be  the  utilization  of  all  secondary  cable  already  installed 
in  the  duct  system. 

Fo  choose  one  ])articular  type  of  secondary  cable  which 
comjiromises  between  all  of  these  requirements  would 
in  many  cases  prove  advantageous,  since  it  would  sim¬ 
plify  records,  cable  stocks  and  planning.  It  has  been 
found  in  the  writer’s  experience,  however,  that  all  four 
of  the  controlling  factors  named  do  not  obtain  in  the 
same  proportion  in  all  areas  of  the  same  network.  It 
has  been  observed  that  in  certain  districts  there  is  suf¬ 
ficient  transformer  capacity  in  the  immediate  vicinity  to 
burn  clear  faults  on  much  larger  than  the  average  size 
cable.  In  other  areas  it  is  found  that  large  loads  at  the 
edges  of  the  network  system  make  the  use  of  low-react¬ 
ance  (multi-conductor)  cable  imperative  if  the  regular 
adopted  voltage  standards  are  to  be  maintained.  Where 
multi-conductor  cables  are  used,  the  conductor  sizes  must 
be  correspondingly  small  in  order  that  the  cable  will 
burn  clear  quickly  even  on  phase-to-phase  faults. 

From  exj)erience  on  the  network  of  the  San  Antonio 
Public  Service  Company  it  is  concluded  that  for  an  area 
of  average  load  density  utilizing  300  to  600  kva.  trans¬ 
former  capacity  per  city  block  three-conductor  cables  as 
large  as  250,000  circ.mil  and  one-conductor  cables  as 
large  as  500,(X)0  circ.mil  can  be  operated  without  exces¬ 
sive  damage  at  failures.  Where  transformer  vaults  are 
s])aced  two  and  three  blocks  apart  the  cable  sizes  should 
be  confined  to  three-conductor  or  one-conductor.  250,000 
circ.mil. 


Seasonal  Storage 
for  Northwest 

The  Ariel  hydro  development  of  the  Inland  Power 
&  Light  Conqiany,  which  is  about  32  miles  northeast 
of  Portland.  Ore.,  on  the  north  fork  of  the  Lewis  River, 
is  expected  to  be  in  operation  about  September.  1931. 
just  22  months  after  construction  started.  This  develop¬ 
ment  will  provide  the  first  seasonal  storage  of  water 
for  ix)wer  in  the  Portland  district — 220.060  acre- feet. 
The  head  on  the  plant  will  be  185  ft.  with  the  reservoir 
full.  Although  foundations  have  been  i)rovided  for  four 
units,  only  one  45,000-kw.  unit  is  being  installed  now  in 
a  building  that  will  accommodate  two  units. 

The  single-arch  variable-radius  dam  at  Ariel  has  a 
maximum  height  of  313  ft.  owing  to  a  deep  cut  in  the 
rock  formation  in  the  river  channel,  which  had  to  be 
refilled  with  gravel.  Total  length  of  the  dam  and  spill¬ 
way  is  1.400  ft.:  spillway  is  designed  for  100,000  sec. -ft. 

Generators  and  auxiliary  apparatus  will  be  inclo.sed  in 
a  small  low  building,  over  which  will  ojK*rate  a  250-ton 
(Hitdoor  gantry  crane,  the  bridge  of  which  cantilevers 
over  the  tailrace  side  for  handling  the  transformers,  lo¬ 
cated  on  a  downstream  extension  of  the  substructure. 

No  low-tension  bus  or  switching  is  ])rovided.  each 
generator  and  its  corresponding  transformers  constitut¬ 
ing  a  unit.  The  110-kv.  leads  from  each  unit  will  be 
connected  to  a  switching  statieJn  on  the  transmission  line 
from  X’ancouver  to  Kalama.  Wa.sh..  which  is  owned  by 
the  Pacific  Power  &  Light  Company  but  leased  to  and 
operated  by  the  Northwestern  Electric  Company.  All 
switching  will  be  done  on  the  110-kv.  bus  in  this  outdoor 
switching  station. 

Calculations  indicate  that  with  60- ft.  draw-down  on 
the  storage  provided,  about  25.000,000  kw.-hr.  could  be 
generated  annually.  Re{)orts  indicate  that  the  reservoir 
will  be  about  12  miles  long,  1^  miles  wide  at  its  maximum 
and  have  a  surface  area  of  about  4,000  acres. 

The  river  which  feeds  this 
reservoir  is  a  glacial  stream 
that  carries  about  one-third 
the  run-ofif  of  Mount  Adams 
and  one-half  that  of  Mount 
St.  Helens.  According  to 
records  available,  the  maxi¬ 
mum  flow  is  60,0(X)  sec. -ft. 
and  its  regulated  flow  about 
5,600  sec. -ft. 

Northwestern  Electric 
Company’s  transmission  sys¬ 
tem  is  interconnected  with 
the  Pacific  Power  &  i  fight 
Company.  Pacific  Northwest 
Public  Service  Company  and 
Puget  Sound  Power  &  Light 
Company. 
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Electric  Saw  Repairs 
Reduce  Costs 
in  Lumber  Industry 


OUT  in  the  Pacific  Northwest,  where  lumbering 
is  a  man-sized  job,  saw  manufacturers  are  not 
just  around  the  corner,  new  saw  inventories  must 
be  kei)t  down,  unnecessary  replacements  are  to  be 
avoided  and  over-all  expenses  are,  as  everywhere  else, 
rigidly  kept  to  true  economy  bases.  Here  electric  atomic 
hydrogen  welding  is  doing  a  hard  repair  job  well. 

The  Vance  Scales  Saw  Welding  Company  of  Tacoma, 
Wash.,  is  engaged  exclusively  in  the  repair  of  band, 
circular  and  other  large  saws,  saving  many  dollars  for 
the  industry. 


Setting  a  new  section  in  a  108-in.  circular 
saw  by  atomic  hydrogen  welding 


(Before) 


Center  failures  no  bar  to  repairs.  These  two 
(before  and  after)  views  of  the  same  saw  il¬ 
lustrate  character  of  repairs.  This  si.w  had 
been  repaired  unsuccessfully  by  another  method 
before  atomic  hydrogen-welding  solved  the 


(After) 


PhotOR  Courtenv 
General  Eleetrie  Company 


Tests  show  strength  of 
welded  saws  to  be  equal  to 
that  of  new  ones.  Section 
inserted  by  atomic  hydrogen 
welding  requires  cutting  of 
new  teeth  slots  and  welciing- 
in  of  new  teeth  before  re¬ 
turning  to  service 
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Urges  Large  Lamps 

in  Modern  Illumination 


By  M.  M.  SAMUELS 

The  J.  G.  White  Eiif/iueering  Corporation,  New  York 

F(  )l\  many  years  the  principal  drawbacks  to  the 
modern  ideas  in  lighting  were  two  claims  per¬ 
sistently  made  by  even  the  best  of  fixture  designers 
— first,  that  an  artistic  illuminating  body  cannot  he 
designed  without  the  employment  of  the  candle  idea,  and. 
second,  that  it  cannot  be  done  without  the  use  of  the 
so-called  “round”  hull).  When  modern  ideas  first  began 
to  filter  into  this  country  from  I'rance  and  Germany  it 
was  strongly  emphasized*  that  fixture  designers  must  get 
awav  entirely  from  the  idea  of  copying  the  blacksmiths 
and  craftsmen  of  old.  who  were  forced  to  design  rings 
and  brackets  to  accommodate  candles,  the  then  principal 
source  of  light,  and  that  the  modern  design  must  assume 
the  electric  lani])  as  existing  and  adjust  itself  to  the 
lamp.  The  last  two  years  have  proved  the  truth  of  that 
idea.  The  modern  fixture  has  neither  candles  nor  round 
bulbs.  What  a  wonderful  field  is  oflfered  to  the  imagina¬ 
tion  of  the  fixture  designer ;  what  a  variety  of  ideas 
have  been  created  and  are  still  in  the  process  of  lieing 
created!  Only  a  year  and  a  half  after  the  idea  was  first 
suggested  in  the  Ki.ectric.m.  World.  James  T.  Holmes 
was  able  to  make  the  following  statement  r 

Really  for  the  first  time  in  the  history  of  lighting  an  attempt 
is  made  to  produce  lighting  as  such,  based  on  present  modes 
and  now  available  appliances.  We  are  designing  lighting  today 
on  the  basis  of  light  sources  of  our  time  and  age  rather  than 
adapting  new  light  units  or  lamps  to  older  forms  of  fixtures. 

.About  six  months  later"*  H.  Vandervoort  Walsh  gave 
the  architect’s  viewpoint : 

Already  we  see  progress.  Fixtures  for  electric  lights  are  not 
designed  as  reminiscent  of  candlesticks  and  oil  lamps,  but  are 
appearing  in  new  forms,  expressive  of  new  wonders  of  lighting. 
Many  of  these  shapes  are  ugly,  but  a  surprising  number  are 
very  beautiful  and  original. 

But  one  peculiar  feature  has  established  itself  in  the 
whole  development  of  modern  lighting  equipment.  It 
is  so  persistent  and  so  objectionable  that  it  seems  neces¬ 
sary  to  discuss  it  in  detail.  Getting  away  from  candles 
and  round  bulbs,  modern  units  appear  principally  in  the 
form  of  flat  glass  over  very  shallow  fixtures  or  long 
glass  panels  or  metal  panels  likewise  on  very  shallow 
fixtures,  all  requiring  long  tubular  lamps.  The  very 

'P'i.ECTRiCAL  World,  October  6.  1928. 

paper  before  the  Illuminatitu/  Engineering  Society  in 
yjarch,  1920  (“Transactions  of  the  I.E.S.,’’  May,  1930). 
’September,  1930,  “Transactions  of  the  I.E.S.” 

'“ Elektrotechnische  ZeOschrift,”  June  19,  1930. 


same  fixture  designers  who  previously  insisted  that  it 
is  impossible  to  produce  artistic  effects  without  candles 
or  round  bulbs  now  insist  that  it  is  impossible  to  do  so 
without  long  tubular  lamps,  and  since  the  present  tubular 
lamps  give  insufficient  illumination  the  demand  is  made 
that  lamp  manufacturers  concentrate  on  the  creation  of 
tubular  lamps  of  higher  wattage.  The  following  state¬ 
ment*  of  Mr.  Holmes  may  l)e  considered  as  representing 
the  opinion  of  the  best  minds  among  the  designers  of 
lighting  equipment : 

LT  to  now  the  lamp  engineers  have  been  ahead  of  the  designer 
of  equipment,  but  now  I  feel  that  the  designer  is  ahead  of  the 
engineer.  The  requirement  is  for  a  lamp  running  from  60  to 
200  watts,  with  a  filament  in  the  neighborhood  of  ’  12  in.  in 
length. 

Even  though  some  tubular  lamps  of  considerable  wat¬ 
tage  have  been  prorluced  in  small  numbers,  it  is  not  very 
likely  that  lain])  manufacturers  will  accept  the  idea  witli 
a  great  deal  of  enthusiasm  and  start  quantity  production 
of  large  tubular  lamps,  d'he  metal  filament  or  any  other 
filament  by  nature  is  not  suitable  for  this  form  of  lamp. 
Furthermore,  there  would  never  he  more  than  a  limited 
field  for  them  for  decorative  i)urix)ses,  since  the  majority 
of  all  lamps  used  are  for  utilitarian  pur])oses. 

Here  and  there  hope  is  expressed  that  luminescent  gas 
discharge  tubes  without  filament  will  solve  the  prob¬ 
lem  of  high  lumen  tubular  lamps.  A  recent  thorough 
and  competent  review*  of  this  subject  by  Dr.  M.  Pirani 
makes  it  appear  that  the  widespread  use  of  such  lum¬ 
inescent  tubes  for  general  purposes  of  illumination, 
even  though  within  the  range  of  possibility,  lies  in  the 
remote  future,  and  the  illumination  of  large  glass  sur¬ 
faces  by  luminescent  gas  is  even  far  more  remote. 

The  tubular  lamp  with  filament  is  expensive,  inefficient 
and  unnecessary.  The  claim  that  it  is  impossible  to  pro¬ 
duce  artistic  modern  effects  without  it  is  based  on  the 
same  wrong  principle  as  was  the  claim  that  it  was  impos¬ 
sible  to  do  so  without  candle  brackets  or  candle  rings. 
A  competent  designer  should  be  able  to  assume  any  size 
lamp  for  granted  and  build  an  artistic  fixture  around  it, 
over  it  or  under  it,  and  he  will  be  forced  by  circum¬ 
stances  in  the  future  to  do  so,  just  as  he  was  forced  and 
found  very  excellent  means  to  get  away  from  the  round 
bulb. 

The  craftsmen  of  old  produced  very  artistic  fix¬ 
tures  for  candles  as  then  existed  and  did  not  insist 
that  candle  makers  must  produce  spherical  or  ellip¬ 
tical  candles. 

The  time  is  ripe  to  emphasize  the  necessity  for  con¬ 
centrating  on  the  development  of  equipment  for  standard 
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Outdoor 

Synchronous  Condensers 
for  Ontario  Hydro 


At  the  Lcaside  substation  of  the  Hydro- 
Klectric  Power  Commission  of  Ontario  two 
Westinghouse  25, (XK)  -  kva.,  500  -  r.p.m., 
25-cyclc  outdoor  type,  vertical,  synchronous 
condensers  have  been  installed.  Two  more 
are  planned  for  later  installation. 

Here  the  exciters  and  control  are  located 
in  an  underground  chamber.  An  elaborate 
system  of  subterranean  passages  connects 
portions  of  the  unusual  station.  The  ver¬ 
tical  type  of  semi-buried  equipment  is  said 
to  increase  ease  of  repairs  and  replace¬ 
ments  ;  the  outd(K>r  construction  to  have 
reduced  superstructure  costs. 


f’anafiinH 
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they  are  wilHnji;  to  spend  considerable  amounts  of  money 
on  such  equipment  compatible  with  the  cost  of  the  sur¬ 
roundings,  and  that  they  are  also  satisfied  that  they  must 
si)end  more  money  on  electric  energy.  But  they  will  say 
that  they  desire  to  know  what  the  cost  of  this  energy  will 
he.  What  the  cost  of  lamp  reidacement  will  be  and  how 
much  of  a  nuisance  it  will  be.  In  addition  to  all  artistic 
effects,  the  users  desire  to  know  ju.st  how  much  light  they 
will  get  on  desks,  books  and  artistic  displays,  and  whether 
or  not  they  will  be  able  to  read  a  new.spaper  without  the 
aid  of  a  cigar  lighter. 

These  questions  will  become  more  and  more  persistent 
as  time  goes  on.  After  all,  the  question  of  whether  or 
not  a  lighting  installation  will  be  made  so  that  a  person 
will  be  able  to  see  deserves  some  little  jdace  in  the  chart 
of  the  fixture  designers.  In  order  to  be  able  to  answer 
tliese  questions  without  hiding  one’s  face  in  shame  it  will 
!)e  necessary  to  resort  to  new  ideas  in  fixture  design.  All 
such  new  ideas,  whether  we  want  it  or  not,  will  have  to 
be  built  around  the  standard  high-wattage  lamp.  \\’ith 
all  due  respect  to  the  artistic  fixture  designer,  he  cannot 
answer  these  questions.  It  is  precisely  within  the  juris¬ 
diction  of  the  illuminating  engineer,  who  will  have  to  Ik* 
consulted  more  and  more  on  the  design  of  illumination 
equipment. 

Those  who  see  the  signs  in  the  sky  and  begin  to  prepare 
for  the  future,  superimposing  their  artistic  ideas  uixm 
sound  and  economic  illuminating  engineering,  will  soon 
be  the  leaders  in  the  field  of  illumination  equipment ;  a 
most  promising  engineering  opportunity. 

T 

READERS'  FORUM 

Not  All  Ground  Bus  Designs 
Follow  the  California  Plan 

To  the  Editor  of  the  Electrical  World: 

I  was  very  much  interested  to  see  from  the  article  on 
“New  Substation  Design  Saves  a  Quarter  of  a  Million,” 
by  R.  B.  Pollock,  in  your  issue  of  February  28,  that  the 
Southern  California  Edison  Company  has  now  extended 
the  ground  bus  idea  to  66  kv.  If  my  information  is 
correct,  the  idea  originated  with  that  company  and  was 
first  used  by  it  on  220  kv.  It  was  so  ingenious  that  it 
would  be  difficult  to  suggest  any  method  of  simplifying 
it.  Since  most  ingenious  ideas  are  simple,  they  are  gen¬ 
erally  passed  over  with  insufficient  appreciative  com¬ 
ment.  It  is  indeed  encouraging  to  see  that  the  engineers 
of  the  Southern  California  Fidison  Company  are  contin¬ 
uing  their  simplification  and  do  not  follow  the  lead  of 
others  who  purposely  or  through  incompetence  build  awe¬ 
inspiring  complicated  monstrosities  and  call  them  sub¬ 
stations,  which  are  then  proclaimed  as  great  pieces  of 
engineering. 

Maybe  I  will  be  permitted  to  call  attention  to  the  fact 
that  some  who  attempted  to  copy  the  simple  California 
ideas  have  made  a  mess  of  it.  as  those  who  copy  often 
do.  The  principal  reason  for  this  is  probably  due  to  the 
fact  that  the  California  stations  generally  contain  two 
breakers  per  circuit  with  no  bypasses,  transfers,  H  dia- 
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grams  or  similar  Christmas  trees.  The  ground  bus  is 
excellently  suited  to  the  two-breaker  scheme.  But  ver} 
few  companies  in  the  East  would  authorize  the  expendi¬ 
ture  for  more  than  one  breaker  per  circuit.  And  when 
only  one  breaker  is  used,  with  a  Christmas  tree  of  dis¬ 
connects,  it  is  quite  easy  to  make  a  mess  of  it  with  any 
design  scheme.  The  complicated  ground-bus  arrange¬ 
ments  used  by  some  should  therefore  not  lie  attributed 
to  the  Californians,  wdio  originated  and  are  logically 
following  out  the  idea.  M.  M.  SAMUELS. 

.1.  G.  White  Engineering  Corporation, 

New  York. 

T 

Synchronous  Motors  Applied 
to  Most  Difficult  Drive 

To  the  Editor  of  the  Electrical  World: 

There  has  recently  come  to  our  attention  an  article 
entitled  “Synchronous  Motors  Applied  to  Most  Difficult 
Drive,”  which  ap])eared  on  page  952  of  the  November  22, 
1930,  issue  of  FIlectrical  World.  There  appear  in  the 
article  statements  which  we  believe  are  not  true  and 
which,  because  of  their  relation  to  the  products  we  manu¬ 
facture,  should  be  corrected  for  the  readers  of  Elec¬ 
trical  World.  The  inference  is  left  that  a  hog  mill 
drive,  with  its  extremely  difficult  starting  requirement, 
has  been  driven  for  the  first  time  in  the  General  Electric 
Company  installation  described,  and  that  the  drive  was 
made  possible  by  the  scheme  described  for  preventing 
the  motor  from  stalling  when  pulled  out  of  step  by  the 
momentary  peak  loads  sometimes  placed  on  the  hog  mill. 

The  installation  at  the  Weyerhauser  mill,  Everett. 
Wash.,  described  in  this  article  was,  we  believe,  made 
in  1928.  Two  years  previous  to  this,  in  August,  1926. 
the  Electric  Machinery  Mfg.  Company  successfully 
applied  a  synchronous  motor  to  a  No.  25  CRSF  Mitts 
&  Merrill  hog  at  the  Packard  Motor  Car  Company  plant. 
Detroit.  Mich.  The  motor  was  300  hp.,  900  r.p.m.  The 
hog  was  used  for  reducing  wooden  packing  cases  to  size 
which  could  be  used  for  fuel  in  the  boilers.  This  instal¬ 
lation  was,  we  believe,  the  first  application  of  a  syn¬ 
chronous  motor  to  a  hog  for  reducing  wood.  In  July, 
1926,  was  installed  at  the  Akron  Rubber  Reclaiming 
Conqiany,  Barberton,  Ohio,  another  Electric  Machinery 
synchronous  motor  for  driving  a  Mitts  &  Merrill  hog 
for  reducing  old  tires  preparatory  to  reclaiming  them. 
This  motor  was  300  hp..  1.200  r.p.m.,  and  was,  we 
believe,  the  first  synchronous  motor  to  be  applied  to  a 
fiog. 

On  both  these  installations  engineers  of  the  Electric 
Machinery  Mfg.  Company  anticipated  the  possibility  of 
high  momentary  peak  loads  that  would  cause  the  synchro¬ 
nous  motor  to  pull  out  of  step.  The  motors  for  these 
hog  installations  were  not  designed  to  carry  through  the 
highest  possible  load  peaks  which  would  be  applied ; 
instead,  they  were  allowed  momentarily  to  fall  out  of  step 
and  immediately  resynchronize.  Stalling  was  no  prob¬ 
lem  with  Electric  Machinery  Mfg.  Company  field- 
responsive  control,  since  this  simple  control  has  the 
inherent  feature  of  automatically  removing  field  excita¬ 
tion  from  the  motor  whenever  it  is  out  of  step  so  that 
it  can  immediately  resynchronize. 

Electric  Machinery  Mfg.  Company,  P*  BORDEAU. 

Minneapolis,  Minn. 
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BOOK  REVIEWS 

Organization  Engineering 

By  Henry  S.  Dennison.  McGraw-Hill  Book  Company,  New 
York.  204  pages.  Price,  $2. 

Certain  industrial  establishments  have  been  used  as 
laboratories  in  the  school  of  personnel  administration 
and  are  cited  as  models  of  organization  efificiency.  The 
author  of  this  book  is  a  proprietor  of  one  of  these  manu¬ 
facturing  plants.  He  discusses  the  factors  which  influ¬ 
ence  the  industrial  worker’s  reaction  to  his  jiliysical  and 
human  environment,  the  motivation  behind  liis  purpose¬ 
ful  behavior  and  those  applications  of  organized  effort 
which  have  been  most  successful  in  promoting  a  contented 
staff  with  smooth  functioning  for  favorable  productivity. 
The  principles  are  of  broad  applicability  to  any  kind  of 
organization. 

Bulletin  of  the  National  Research  Council 

Industrial  Research  Laboratories  of  the  United  States.  Fourth 
edition.  Published  by  the  National  Research  Council  of  the  Na¬ 
tional  .Xcadeiny  of  Sciences,  Washington,  1).  C.  267  pages. 
Price,  $2. 

More  than  1,600  laboratories  engaged  in  industrial 
research  arc  listed,  with  notes  regarding  the  character 
of  staff  and  nature  of  research  being  handled. 

Laboratories  connected  with  federal,  state  or  muni¬ 
cipal  governments,  or  with  educational  institutions,  have 
been  excluded  from  this  survey,  although  frequently 
they  are  engaged  upon  investigations  of  industrial  prob¬ 
lems.  Most  concerns  wbich  are  not  actually  supporting 
laboratories  in  their  own  works  have  not  been  included, 
nor  have  most  of  the  associations  maintaining  fellow¬ 
ships  in  certain  educational  institutions. 

Forscfiung  auf  dem  Gebicte  des 
Ingenieurwesens 

t'DI  I’crlaif,  Hcrtiii,  \H’7. 

Constituting»the  second  year’s  publication,  in  expanded 
form,  of  the  periodical  heretofore  known  as  “Technische 
Mechanik  und  Thcrniodynamik,”  this  new  publication  in 
tbe  field  of  experimental  research  also  embodies  a  con¬ 
tinuation  of  the  “Forsebungshefte”  beginning  with 
Xo.  340  of  the  series.  The  January  issue  reports  studies 
on  a  transparent  centrifugal  pump  and  includes  articles 
on  thermal  properties  of  refrigerants,  on  turbulent  flow 
in  fluids  and  on  temperature  regulation  for  industrial 
furnaces. 


EIcktrophysik  der  Isolierstoffe 

By  Dr.  .Andreas  Gemant.  Julius  Springer,  Berlin,  Germany. 
220  pages. 

This  book  treats  of  the  dielectric  properties  of  insu¬ 
lating  materials  as  well  as  breakdown  jihenornena.  Tt 
is  written  for  both  the  technical  man  and  the  ])hvsicist. 
The  former  is  thereby  enabled  to  extend  his  knowledge 
from  the  practical  into  the  physical  and  mathematical 
side  of  the  subject.  The  physicist  will  have  the  incentive 


that  comes  from  seeing  what  problems  are  important 
technically.  The  treatment  is  that  of  a  textbook  rather 
than  a  manual,  for  the  subject  is  still  in  a  state  of  flux 
and  finality  is  not  yet  possible.  An  extensive  bibli¬ 
ography  includes  numerous  America!^  and  English 
references. 

Electrical  Power  Transmission 
and  Interconnection 

By  C.  Dannatt  and  J.  W.  Dalglcish.  Isaac  Pitman  &  Sons, 
New  York.  424  pages,  illustrated.  Price,  $7.50. 

Transmission  and  distribution  of  electricity  in  bulk 
and  by  the  use  of  networks  of  lines  and  stations  supjtly- 
ing  overhead  and  underground  lines  introduces  new  and 
complex  engineering  problems.  The  network,  ])ower 
stability,  inductive  co-ordination,  transients,  corona  and 
other  new  terms  have  been  incorporated  as  essential  parts 
of  this  kind  of  engineering. 

In  current  publications  this  material  may  be  found  in 
an  unco-ordinated  manner,  but  the  authors  of  this  book 
have  jiresented  tbe  complete  subject  in  an  orderly  man¬ 
ner.  The  treatment  is  quantitative  and  in  terms  of 
topics.  There  is  little  descriptive  matter  of  interpreta¬ 
tion  of  physical  as])ects.  The  use  of  vector  algebra, 
vector  power,  symmetrical  co-ordinates  and  superposition 
are  typical  of  the  new  and  useful  tools  used  by  tbe 
authors.  Any  engineer  who  studies  this  book  will  have 
a  (juantitative  grasp  of  the  subject  to  the  degree  of  com¬ 
pleteness  known  today. 

The  authors  develop  the  quantitative  treatment  of  line 
constants  on  lines  and  cables  and  quantitatively  treat 
of  corona,  networks,  line  calculations,  power  limits, 
stability,  short  circuit  calculations,  inductive  co-ordina¬ 
tion,  neutrals  and  transient  phenomena. 

Elektrischc  Machinen 

By  Dr.  Ing.  Rudolf  Richter,  Julius  Springer,  Berlin,  Germany. 
707  pages. 

A  very  complete  and  excellent  analytical  treatment  of 
the  electrical  characteristics  of  synchronous  machines 
and  converters  under  both  stable  and  transient  operating 
conditions  is  given  in  this  book.  The  simple  case  of  the 
ideal  machine  is  discussed  first,  then  the  analysis  is  ex¬ 
tended  to  special  cases  that  exist  in  actual  machines.  Spe¬ 
cial  consideration  is  given  machines  with  definite  poles 
and  with  cylindrically  shaped  rotors  for  operation  under 
both  single  and  polyphase  load  conditions.  This  book 
should  be  of  value  to  both  advanced  students  of  electrical 
engineering  and  engineers  who  are  responsible  for  the 
design  of  synchronous  machines,  because  it  deals  pri¬ 
marily  with  the  fundamental  conceptions  and  principles 
involved  in  such  machines,  and  only  devotes  a  relatively 
small  part  to  the  actual  design  considerations  and  cal¬ 
culations. 

Several  features  of  interest  to  American  engineers  are 
not  considered,  however.  The  principal  omissions  are : 
(a)  EfTect  of  generator  characteristics  such  as  short- 
circuit  ratio  on  stability  of  operation;  (b)  definition  and 
calculation  of  the  equivalent  leakage  reactance  character¬ 
istics  of  synchronous  machines  under  transient  operating 
conditions;  (c)  characteristics  of  two-winding  syn¬ 
chronous  generators  in  which  each  winding  can  be 
operated  independently. 
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Men  of  the  Industry 


B.  A.  Behrend  Gets  Honorary 
Degree  from  Darmstadt 

Bernard  A.  Behrend,  who  has  long 
been  prominent  in  the  electrical  engi¬ 
neering  world  of  America,  has  just  re¬ 
ceived  fresh  evidence  of  the  European 
recognition  he  also  enjoys  through  the 
bestowal  upon  him  of  the  honorary 


degree  of  doctor  of  engineering  by  the 
University  of  Darmstadt,  Germany,  for 
"meritorious  work  in  the  construction  of 
induction  machines.” 

Dr.  Behrend,  who  is  a  native  of 
Switzerland,  came  to  the  United  States 
in  the  nineties  and  became  identified 
.successively  with  the  Bullock  Electric 
.Manufacturing  Company  as  chief  engi¬ 
neer,  with  the  Allis-Chalmers  Com¬ 
pany,  the  engineering  department  of 
which  organization  he  founded,  and  sub¬ 
sequently  with  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  as 
advisory  engineer.  He  has  won  distinc¬ 
tion  as  an  electrical  inventor,  becom¬ 
ing  the  recipient  of  a  gold  medal  from 
tile  St.  Louis  Exposition  of  1904  and  of 
the  John  Scott  medal  of  the  Franklin 
Institute  in  1911.  He  holds  more  than 
/O  patents  and  is  the  author  of  several 
technical  books,  including  “The  Induc¬ 
tion  Motor — Its  Theory  and  Design,” 
published  in  1900,  translated  into 
I  rench  and  German  and  recently  re¬ 
issued  by  the  McGraw-Hill  Book  Com¬ 
pany  under  a  more  comprehensive 
title.  Dr.  Behrend  is  an  old  contributor 
ti'  Electrical  World,  articles  by 


him  having  been  printed  as  far  back  as 
1898,  and  is  the  writer  of  many  mono¬ 
graphs  for  other  American  and  Euro¬ 
pean  technical  journals. 

▼ 

W.  H.  Holcomh,  manager  of  the 
pump  department  of  the  Felton  Water 
Wheel  Company,  San  Francisco,  has 
been  appointed  general  sales  manager 
with  duties  embracing  sales  and  distribu¬ 
tion  of  all  company  products.  Mr.  Hol¬ 
comb  entered  the  employ  of  the  company 
in  1919  as  sales  engineer. 

• 

B.  L.  Eddy,  Roseburg,  and  E.  F. 
Slade,  Salem,  have  been  appointed  by 
Governor  Meier  to  serve  without  com¬ 
pensation  as  members  of  the  newly 
created  Oregon  State  Hydro-Electric 
Commission.  Mr.  Eddy  is  a  member  of 
the  state  senate  and  an  attorney.  Mr. 
Slade  is  president  of  the  First  National 
Bank  of  Salem.  C.  E.  Stricklin,  state 
engineer,  is  the  third  member  of  the 
commission. 

• 

Montelle  C.  S.mith,  manager  of  the 
Baton  Rouge  Electric  Company  for 
about  four  years  and  president  of  the 
Louisiana  Steam  Products  Company, 
has  been  transferred  to  El  Paso,  Te.x. 
He  will  be  succeeded  in  Baton  Rouge 
by  R.  F.  Nei.son,  Richmond,  Va.  ^Ir. 
Smith,  who  has  been  connected  with 
Stone  &  Webster  companies  for  nearly 
20  years,  was  active  in  the  establishment 
of  the  Louisiana  Steam  Products  Com¬ 
pany  and  the  resultant  large  steam  plant. 
He  is  a  native  of  Maine.  In  1917  he 
was  manager  of  the  Plymouth  &  Brock¬ 
ton  Railway.  Later  he  was  manager 
of  the  Cape  Breton  Electric  Company 
at  Cape  Breton,  Nova  Scotia,  going 
from  tliat  city  to  Baton  Rouge. 


A.  M.  CiiiTTY,  for  the  past  five  years 
manager  of  the  .southern  district  of  the 
Puget  Sound  Power  &  Light  Company 
in  Washington,  with  headquarters  at 
Chehalis,  has  been  named  manager  of 
tbe  soutbwestern  district  of  the  com¬ 
pany,  .succeeding  Ro.me  C.  S.\under.s, 
who  has  been  transferred  to  the  com¬ 
pany’s  e.xecutive  offices  in  Seattle.  Mr. 
Chitty,  a  member  of  the  A.I.E.E.,  was 
at  one  time  with  the  Puget  Sound  com¬ 
pany  in  Everett,  Wash.,  and  before  com¬ 
ing  to  tbe  Pacific  Coast  was  with  the 
Ottawa  Electric  Railway  Company  and 
the  Westinghouse  Electric  &  ^lanufac- 
turing  Company.  Mr.  Saunders  has  rep¬ 
resented  the  Puget  Sound  company  in 
Tacoma  for  eighteen  years. 


Successive  Steps  in  Career  of 
A,  W,  Leonard 

A.  W.  Leonard,  whose  resignation  as 
president  of  the  Puget  Sound  Power  & 
Light  Company  to  become  chairman  of 
the  Engineers’  Public  Service  Company, 
the  parent  organization,  was  announced 
in  the  news  columns  last  week,  has  been 


connected  with  the  Stone  &  Webster 
interests  for  36  years,  more  than  half 
of  which  have  been  spent  in  Seattle.  He 
was  made  president  of  the  Puget  Sound 
company  on  November,!,  1914,  upon  the 
death  of  Jacob  Furth.  Under  his  presi¬ 
dency  the  company  won  the  Charles  A. 
Coffin  medal  in  1928  and  the  Forbes 
public  service  cup  in  1929. 

Mr.  Leonard  was  born  in  Monmouth, 
Me.,  in  1873.  His  early  affiliations  in¬ 
clude  the  Edison  Electric  Illuminating 
Company  of  Brockton,  Mass.,  of  which 
he  was  superintendent  and  manager.  In 
1901  he  went  to  Houghton,  Mich.,  as 
superintendent  of  the  Houghton  County 
Electric  Company,  later  becoming  man¬ 
ager,  and  in  1905  he  was  appointed  man¬ 
ager  of  the  Minneapolis  General  Electric 
Company,  later  becoming  vice-president. 
Still  later  he  became  district  manager  of 
the  Stone  &  Webster  interests  in  tbe 
Middle  West,  moving  to  Seattle  in  1912, 
when  he  became  affiliated  with  the  Puget 
Sound  Power  &  Light  Company.  Mr. 
Leonard  has  been  prominent  in  social 
and  civic  affairs  in  Seattle. 

T 

Arthur  Strasburger,  member  of  the 
Los  Angeles  Board  of  Water  and  Power 
Commissioners  since  October,  1930,  was 
elected  president  of  the  board  March  12 


^larch  2c?.  ELECTRICAL  WORLD 


599 


to  succeed  Dr.  John  R.  Haynes,  who 
resigned  the  presidency  but  who  remains 
as  a  member  of  the  board.  Mr.  Stras- 
burger  has  for  many  years  been  promi¬ 
nent  as  a  business  executive  in  Los 
Angeles.  Dr.  Haynes  has  been  president 
since  September,  1929. 

T 

fV.  C.  Bell  Heads  New  England 
Division,  N.E.L.A. 

William  C.  Bell  was  elected  president 
of  the  New  England  Division  of  the 
National  Electric  Light  Association  at 
the  annual  meeting  in  Boston  March  20. 
Mr.  Bell  is  a  native  of  San  Antonio, 
Tex.,  and  after  being  graduated  in  engi¬ 
neering  at  the  University  of  California 
was  employed  in  1910  in  the  operating- 
department  of  the  Sierra  &  San  Fran¬ 
cisco  Power  Company,  soon  entering 
the  same  branch  of  service  with  the 
Pacific  Gas  &  Electric  Company.  In 

1911  he  went  East  to  join  the  designing 
department  of  the  Virginia  Electric  it 
Power  Company  at  Richmond,  and  in 

1912  he  was  appointed  superintendent 
of  construction.  Two  years  later  he 
became  assistant  general  superintendent, 
and  in  1920  he  was  made  chief  engineer 
and  purchasing  agent,  being  appointed 
general  manager  of  the  light  and  power 
division  in  1924. 

In  1927  Mr.  Bell  was  appointed  gen¬ 
eral  manager  of  the  Narragansett  Elec¬ 
tric  Lighting  Company,  Providence. 
R.  L,  and  a  year  later  he  was  made 
vice-president  of  the  New  England 


Power  Association  with  headijuarters  at 
Boston.  In  this  last  post  he  has  general 
supervision  of  the  retail  utility  proper¬ 
ties  of  the  far-rtung  organization  and 
has  acquired  a  high  reputation  among 
the  younger  utility  executives  of  the 
Northeast  for  his  co-ordinating  abilities 
and  enterprise. 


McElhoes  Now  President  of 
Oklahoma  Utilities  Association 

S.  1.  McElhoes,  who  was  elected  presi¬ 
dent  of  the  Oklahoma  Utilities  Associa¬ 
tion  at  the  recent  convention  of  that 


body,  was  born  in  1876  on  a  homestead 
in  Madison  County,  Neb.  Persevering 
in  his  studies  despite  adverse  circum¬ 
stances,  in  June,  1901,  he  was  graduated 
from  the  College  of  Law,  University  of 
Nebraska,  afterward  building  up  a  prac¬ 
tice  in  Lawton,  Okla.,  and  serving  as 
.\ssistanl  Attorney-General  for  that 
state  in  1913  and  1914  and  as  city  at¬ 
torney  of  Lawton  for  nine  years. 

Mr.  McElhoes  became  general  attor¬ 
ney  for  the  Southwestern  Light  &  Power 
Company  in  September,  1922,  and  de¬ 
voted  much  effort  to  develojiing  the 
company,  of  which  he  was  made  vice- 
president  in  1927  and  manager  on 
January  1,  1929.  He  is  an  earnest  ad¬ 
vocate  of  keeping  the  public  informed 
about  utility  matters. 

T 

JoH.N  B.  Poston,  president  of  the 
Southern  Ohio  Power  Company,  was 
elected  a  member  of  the  board  of  direc¬ 
tors  of  the  Columbus  Railway,  Power 
&  Light  Company,  Columbus,  Ohio,  at 
the  recent  annual  meeting  of  stock¬ 
holders.  He  succeeds  the  late  William 
C.  W'illard,  who  was  a  vice-president  of 
the  company.  Mr.  Willard’s  position  as 
vice-president  was  not  filled. 

• 

Bert  H.  Peck,  formerly  chief  engi¬ 
neer  of  the  Public  Utilities  Commission 
of  the  District  of  Columbia,  has  been 
appointed  assistant  to  the  president  of 
the  Washington  Gas  Light  Compatiy 
with  headquarters  in  Washington.  A 


graduate  electrical  engineer,  Mr.  Peck 
brings  to  his  new  position  extensive 
technical  and  practical  experience  ob¬ 
tained  through  association  with  engi 
neering  undertakings  in  various  parts  of 
the  country.  Before  joining  the  Public 
Utilities  Commission  of  the  District  of 
Columbia  last  year  Mr.  Peck’s  connec¬ 
tions  since  1906  included  the  Illinoi< 
Bell  Telephone  Company,  D.  C.  and 
William  Jackson,  con.sulting  engineer>. 
the  Illinois  Public  Utilities  Commission, 
now  known  as  the  Illinois  Commerce 
Commission ;  Southern  Illinois  Light  & 
Power  Company  and  its  successor,  the 
Illinois  Power  &  Light  Corporation,  and 
the  Solvay  Process  Company.  He  is  a 
member  of  the  American  Institute  of 
Electrical  Engineers. 

T 

OBITUARY 

Charles  Sid.xey  Knight,  manager 
of  the  electrical  and  wire-rope  sale  divi¬ 
sion  of  the  American  Steel  &  Wire 
Company  at  El  Paso,  Tex.,  died  March 
11  at  the  Worcester  (.Mass.)  office  of 
the  company.  Mr.  Knight  was  66  years 
old  and  a  native  of  Worcester.  He 
began  his  career  in  the  wire  industry 
with  the  Washburn  &  Moen  Company, 
Worcester. 

• 

Dr.  Benjamik  W.  Stilwell,  senior 
vice-president  of  the  Westchester  Light¬ 
ing  Company,  died  suddenly  of  heart 
disease  on  March  18  at  his  home  in 
Yonkers.  He  was  the  father  of  Colonel 
John  Stilwell,  vice-president  of  the  Con¬ 
solidated  Gas  Company  of  New  York. 
.Although  he  possessed  law  and  medical 
degrees  from  Columbia  University,  Dr. 
Stilwell  never  practiced  either  law  or 
medicine,  devoting  himself  to  banking 
and  the  development  of  the  lighting 
company.  He  had  other  important  busi¬ 
ness  interests  and  had  been  chairman  of 
the  Yonkers  Board  of  Education. 


J.  L.  Stannard,  chief  engineer  of  the 
'I'acoma  (  VV'ash. )  Department  of  Public 
Utilities,  died  in  Glendale,  Calif.,  on 
March  13,  after  an  illness  of  less  than  a 
month.  Mr.  Stannard  had  been  the  main 
agent  in  the  development  of  the  Cush¬ 
man  power  project  of  Tacoma,  of  which 
the  .second  unit  is  rapidly  nearing  com¬ 
pletion,  and  his  improvements  and  econ¬ 
omies  were  an  asset  of  great  importance 
to  the  plant.  He  was  born  at  Chitte- 
nango,  N,  Y.,  in  1866,  was  graduated 
from  Cornell  University,  and  before  he 
settled  in  d'acoma  in  1923  had  been 
employed  in  important  irrigation,  water¬ 
works  and  power-plant  developments  all 
along  the  Pacific  Coast.  He  was  con¬ 
sulting  engineer  for  the  North  Coast 
Power  Companv  in  Portland,  Ore.,  from 
1912  to  1919. 
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FEDERAL  TRADE 
INVESTIGATION 
OF  UTILITIES 


Alabama  Power  Company 


Evolved  in 


Four  Financing  Stages 

Steam  and  Regional  Hydro  Aptly  Co-ordinated 
Publicity  Program  Subjected  to  Scrutiny 


THR  testimony  of  investijjators  and  witnesses 
l)efore  the  Federal  Trade  Commission  involved 
the  publicity  program  of  the  Alabama  Power 
Company  in  relation  to  newspapers,  advertising  agencies, 
legal  counsel,  local  civic  organizations,  and  to  some 
extent  its  attitude  toward  participation  in  political  cam¬ 
paigns. 

President  Martin  on  the  .stand  asserted  that  the  com¬ 
pany  had  made  no  contributions  to  a  citizens’  committee 
to  help  it  defeat  a  bond  issue 
for  free  hooks  in  the  schools 
nor  for  the  support  of  a  i)aper 
called  the  Taxpayers'  hifornia- 
tion  Bureau.  Xor  was  any  con¬ 
tribution  made  toward  the  po¬ 
litical  campaigns  of  a  senator 
and  a  governor  in  connection 
with  the  latest  election. 

Chief  Counsel  Healy  called  at¬ 
tention  to  a  “formidahle-apiiear- 
ing  list  of  attorneys  through¬ 
out  the  State  of  .Alabama.”  hut 
President  Martin  assured  him 
that  none  of  them  was  ex¬ 
pected  to  engage  in  political 
activities  on  behalf  of  the  com¬ 
pany;  they  had  been  kept  busy 
during  the  past  five  years  han- 


flling  the  company’s  interests  in  822  lawsuits  brought  in 
54  of  the  64  counties  in  which  the  company  operates, 
claiming  damages  amounting  to  $8,208,935.  He  added 
that,  “so  far  as  political  activity  is  concerned,  some  years 
ago  we  adopted  this  policy  with  re.spect  to  the  attorneys : 
that  whenever  they  accepted  public  office  we  would  ask 
for  their  resignation  so  that  men  who  might  go  into  pub¬ 
lic  office  would  not  enter  having  a  retainer  from  us.” 

As  for  news])apers.  neither  the  company  nor  any  of  its 
officers  or  affiliated  companies 
invested  in  or  financially  sup¬ 
ported  any  paper  in  AlalSama. 

W.  J.  Baldwin,  who  had  han¬ 
dled  all  publicity  and  advertis¬ 
ing,  asserted  that  advertising 
was  not  placed  in  five  of  the 
daily  newspapers  or  in  four  or 
five  weeklies  because  they  w'ere 
distinctly  unfriendly  to  the  .Ala¬ 
bama  Power  Company.  He 
admitted  having  made  efforts, 
with  some  success,  to  induce  the 
Westinghouse  and  General 
Electric  companies  to  place  their 
merchandise  advertising 
in  newsi)apers  favorable  to  the 
power  companies.  C.  A.  Bing¬ 
ham.  counsel  for  the  power 


Another  in  the  series  of  interpre- 
L  tations  of  the  Federal  Trade  Com¬ 
mission  investigation  of  electric  utilities. 
This  insert  deals  with  the  testimony  and 
data  developed  concerning  the  Alabama 
Power  Company’s  corporate,  financial 
and  physical  history,  its  experience  as 
to  rate  of  return  and  practice  as  to 
rates  for  service. 

Others  will  follow  as  the  hearings  of 
various  companies  are  concluded  in 
order  that  our  readers  may  have  a  per¬ 
spective  view  of  the  trend  of  the  investi¬ 
gation  and  its  bearing  on  public  attitude 
toward  the  industry. 
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company,  raised  objection  to  the  admission  of  letters 
substantiating  these  points,  because  they  were  not  writ¬ 
ten  by  company  officials,  were  not  found  in  the  com¬ 
pany’s  files,  were  not  addressed  to  the  company,  which 
knew  nothing  about  them,  but  were  portions  of  cor¬ 
respondence  carried  on  by  outside  parties  and  had  no 
direct  connection  with  the  case.  Ruling  on  their  ad¬ 
missibility  was  suspended  by  the  examiner  presiding; 
later  they  were  withdrawn  by  Judge  Healy  on  the  basis 
of  their  incomplete  identification. 

Mr.  Baldwin  further  said  he  had  never  written  an 
editor  asking  for  favorable  editorials,  but  did  discuss 
with  editors  facts  controverting  unfavorable  press  ma¬ 
terial  which  appeared  in  their  columns.  It  was  also 
brought  out  that  Mr.  Baldwin  had  asked  an  employee 
of  the  Commonwealth  &  Southern  Corporation,  of  which 
Alabama  Power  is  a  subsidiary,  to  use  his  influence  with 
the  General  Electric  Company  or  its  subsidiary,  the  Hall 
Electric  Heating  Company,  to  cease  giving  undue  promi¬ 
nence  to  low  rates  of  a  certain  municipal  plant  in  adver¬ 
tising  an  electric  heating  product. 

Advertising  in  connection  with  the  acquisition  of  mu¬ 
nicipally  owned  plants  carried  the  name  of  the  private 
utility  interested,  and  such  as  was  prepared  for  other 
agencies  to  use  carried  notice  that  the  Alabama  Power 
Company  was  paying  for  the  space.  Pamphlets  were 
supplied  to  schools  only  on  request  of  the  schools,  with 
no  specific  mechanism  to  make  their  availability  known 
to  the  schools.  The  monthly  organ,  Pmvergrams,  is 
sent  to  employees,  libraries  and  newspapers.  Relations 
with  many  of  the  Alabama  newspapers  are  friendly,  as 
evidenced  by  the  apologies  which  more  than  50  of  them 
wrote  to  the  company  after  they  had  carried  adverse  plate 
matter  of  the  Farmers’  Federated  Fertilizer  Company  in 
support  of  its  bid  for  the  government  plant  at  Muscle 
Shoals.  The  inference  was  elicited  that  the  regular  adver¬ 
tising  of  the  Alabama  Power  Company  was  appreciated ; 
the  fertilizer  company  had  meanwhile  paid  for  no  adver¬ 
tising. 

A  low-power  broadcasting  station  was  maintained  for 
two  years  to  disseminate  market  news  and  entertainment 
features  which  would  be  of  value  to  the  people  of 


Alabama.  None  of  the  news  related  to  the  company  or 
its  activities  and  no  one  was  allowed  to  discuss  Muscle 
Shoals  or  Boulder  Dam  over  the  station.  It  was  subse¬ 
quently  donated  to  the  Alabama  Polytechnic  Institute. 

In  a  report  to  President  Arkwright  of  the  Georgia 
Power  Company,  also  chairman  of  the  N.E.L.A.  civic 
development  committee,  Mr.  Baldwin  said : 

The  Alabama  Power  Company  has  contributed  to 
all  community  chests;  employees  have  been  encour¬ 
aged  to  join  churches,  the  chambers  of  commerce,  the 
luncheon  clubs,  secret  orders  and  other  organizations 
in  the  community  and  to  show  a  real  interest  in  their 
activities;  local  occasions,  such  as  parades,  corner¬ 
stone  layings,  patriotic  celebrations,  and  so  forth,  have 
always  found  as  participants  Alabama  Power  Com¬ 
pany  employees.  This,  naturally,  has  been  a  source 
of  good  will  and  its  value  to  public  relations  cannot 
be  overestimated. 

Public  relations  and  commercial  officials  of  the  com¬ 
pany  co-operated  in  1927  with  local  organizations, 
such  as  chambers  of  commerce  and  luncheon  clubs,  in 
interesting  new  industries  in  Alabama.  While  the 
company  usually  initiates  such  projects,  credit  is 
always  given  to  local  organizations  and  citizens,  and 
for  public  consumption  it  is  made  to  appear  that  the 
Alabama  Power  Company  co-operated  with  the  local 
people  in  securing  new  industries  rather  than  giving 
itself  the  full  credit. 

In  interrogating  C.  A.  Beasley,  the  legal  agent  who 
conducted  many  of  the  company’s  negotiations  with  the 
government  on  the  Muscle  Shoals  case,  it  developed  that 
he  had  cleared  his  files  as  rapidly  as  matters  terminated, 
returning  engineering  and  economic  data  to  those  who 
had  originated  it.  Commissioner  McCulloch  said :  “It 
seems  there  has  not  been  much  to  find  with  the  files  peri¬ 
odically  discarded.”  Judge  Healy,  however,  in  terminat¬ 
ing  the  hearing,  said : 

I  would  like  to  state  for  the  record  that  it  is  my 
information  that  the  Alabama  Power  Company  has 
permitted  the  commission’s  representatives  and 
examiners  to  see  whatever  they  desired  to  see;  that 
there  has  been  full  co-operation  in  helping  us  to 
conduct  the  investigation  that  the  Senate  in  Senate 
Resolution  83  ordered  us  to  conduct. 


❖ 


Evidently  power  companies  need  to  be  circumspect  in 
their  relation  to  newspapers,  schools  and  political 
campaigns  if  they  are  to  enhance  public  confidence  in  their 
ethical  integrity.  The  best  of  motives  in  these  respects 
may  be  subverted  to  the  ends  of  those  who  would  deny  to 
utility  corporations  the  prerogatives  of  self-defense  and 
self-preservation,  which  are  commonly  recognized  to  be 
within  the  proprieties  for  industries  less  affected  with  a  pub¬ 
lic  interest. 

Any  company  which  can  conscientiously  justify  its  policies 
and  practices  in  these  matters  should  certainly  use  the  most 
appropriate  channels  for  their  expression  if  the  commission 
hearings  are  not  thought  by  the  utility  or  permitted  by  the 
commission  to  afford  a  sufficiently  adequate  and  propitious 
forum. — Editor. 
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Early  Financing 

Against  Heavy  Odds 


Initial  market  for  utility  securities  limited 
Foreign  capital  depended  upon  at  the  outset 
Electric  Bond  &  Share  Company 
facilitated  capital  expansion 


Perhaps  no  unit  in  America’s  great  power  system 
better  illustrates  early  difficulties  of  financing  and 
later  phenomenal  growth  than  does  the  Alabama 
[  Power  Company.  In  the  days  of  its  inception  in  1906 
I  the  investing  public  was  not  educated  to  the  merits  and 

[  |)Ossibilities  of  the  power  and  light  industry  and  declined 

[  to  advance  funds  for  its  development.  Like  many  other 
American  enterprises,  the  company  depended  in  its  early 
Stages  upon  English  capital,  but  was  later  able  to  secure 
adequate  funds  in  home  markets.  It  was  originally 
sponsored  by  a  Canadian  company,  the  Alabama  Trac¬ 
tion,  Light  &  Power  Company,  which  held  control  until 
the  Alabama  Power  Company  was  acquired  by  the  South¬ 
eastern  Power  &  Light  Company  in  1924. 

.\labama  Power  Company’s  expansion  took  place  in 
four  major  merger  movements.  In  1913  there  were 
merged  with  it  Alabama  Electric  Company,  Wetumpka 
Power  Company,  Alabama  Power  &  Electric  Company 
and  the  Alabama  Power  Development  Company.  In 
1915  another  merger  took  place  in  which  Huntsville 
Railway,  Light  &  Power  Company,  Decatur  Light, 
Power  &  Fuel  Company,  Etowah  Light  &  Power  Com¬ 
pany  and  Pell  City  Light  &  Power  Company  entered 
the  organization.  Then  in  1918  Little  River  Power 
Company  was  added,  and  in  1926  Birmingham,  Mont¬ 
gomery  &  Gulf  Power  Company  and  Sheffield  Power 
Company  were  taken  in.  In  1927  Houston  Power  Com¬ 
pany,  Gulf  Electric  Company  and  Alabama  Power 
Company  were  merged  into  the  present  Alabama 
Power  Company. 

Early  sources  of  capital 

As  already  intimated,  Alabama  Power  Company 
secured  its  funds  for  expansion  during  its  early  years 
largely  from  the  Alabama  Traction,  Light  &  Power 
Company.  In  its  early  stages,  its  chief  sponsor,  Captain 
Lay,  became  associated  with  James  Mitchell,  who  re¬ 
organized  the  company  in  1913.  It  had  secured  equip¬ 
ment  through  the  Alabama  Traction,  Light  &  Pow'er 
Company  on  the  security  of  its  note.  At  the  outbreak 
'  of  the  World  War  money  was  hard  to  get,  especially  by 


an  unproved  organization  such  as  Alabama  Power  Com¬ 
pany  was  at  that  time.  It  became  necessary  to  raise 
more  funds,  and  the  company  subordinated  the  old  bonds 
which  it  had  given  the  Alabama  Traction,  Light  &  Power 
Company  in  exchange  for  its  own  securities  to  a  new 
issue.  Capital  was  then  raised  in  the  United  States. 
Until  these  bonds  could  be  marketed  the  Alabama  Power 
Company  arranged  with  the  Electric  Bond  &  Share 
Company  to  lend  it  up  to  $2,000,000  and  to  negotiate 
for  the  sale  of  its  three-year  6  per  cent  gold  bonds. 
Similar  arrangement  was  later  made  for  the  company’s 

5  per  cent  bonds.  No  further  assistance  was  needed 
at  the  time. 

Electric  Bond  dC  Share  rendered  aid 
during  early  financing 

In  1920  Electric  Bond  &  Share  Company  helped 
.■Mabama  Pow'er  Company  distribute  its  first  stock  issue 
and  received  $2  a  share  commission  or  a  total  of  $98,658. 

From  1925  to  1929  the  Southeastern  Power  &  Light 
Company  and/or  Southeastern  Securities  Company  ad¬ 
vanced  more  than  $51,000,000  on  short-time  loans  to 
the  company.  At  the  same  time,  incidentally,  the 
Alabama  Power  Company  loaned  Southeastern  Power 

6  Light  Company  and/or  its  subsidiary.  Southeastern 
Securities,  more  than  $15,000,000. 

The  common  stock  of  the  Alabama  Power  Company 
in  March,  1928,  was  virtually  all  under  the  names  of 
Neil  A.  Weathers  and  Stephen  A.  Dawley  for  account 
of  the  Southeastern  Power  &  Light  Company,  and  in 
February,  1930,  Commonwealth  &:  Southern  Corpora¬ 
tion  acquired  this  stock  by  merger  w  ith  the  Southeastern. 

The  first  major  merger  was  in  1913,  as  stated.  In  this 
transaction  property  and  plant  accounts  were  charged 
with  five  items  aggregating  $9,900,000  in  addition  to  the 
charges  to  plant  accounts  for  construction  expenditures. 
About  $3,574,000  was  spent  for  construction  out  of  a 
total  of  $13,474,000.  The  original  authorized  capital  of 
Alabama  Power  Company  amounted  to  50  shares  with 
a  par  value  of  $5,000.  Upon  the  consolidation  this  was 
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increased  to  $20,000,000,  divided  into  200,000  shares 
of  $100  stock.  This  was  designed  to  take  care  of  the 
stock  of  the  consolidated  companies  to  be  issued  to 
holders  of  995  constituent  company  shares,  having  a 
par  value  of  $99,500,  to  be  surrendered.  For  these  were 
issued  99,750  shares  with  a  par  value  of  $9,975,000. 
All  but  twenty  shares  were  issued  to  the  Alabama  Trac¬ 
tion,  Light  &  Power  Company.  Thus  the  owner  of 
each  share  of  Alabama  Power  Company  stock  before 
the  merger  received  1,399  additional  shares  of  the  con¬ 
solidated  company  stock.  An  exchange  basis  was  ar¬ 
ranged  for  the  stock  of  the  other  constituent  companies. 

Consolidation  process  proceeds 

In  the  process  of  its  earlier  mergers  Alabama  Power 
Company  acquired  the  capital  stock  and  bonds  of  four¬ 
teen  companies  in  the  utility  business  from  the  Alabama 
Tradion,  Light  &  Power  Company,  Ltd.,  which  com- 
I)any,  as  stated,  also  owned  the  Alabama  Power  Com- 
I)any.  In  return  the  Alabama  Power  Company  issued 
to  the  i)arent  company  its  hundred-dollar-par  value 
common  stock  totaling  $8,776,000  and  $1,224,000  of 
6  per  cent  income  bonds,  making  a  total  of  $10,000,000. 
The  par  value  of  the  securities  received  in  return  was 
$3,306,096.  The  difference  of  more  than  $6,000,000  was 
charged  to  fixed  capital  on  the  books  of  the  Alabama 
Power  Company.  Certain  of  the  companies  acquired 
at  this  time  had  been  owned  by  the  Electric  Bond  & 
.Share  Company  and  were  transferred  by  it  to  the 
.\labama  Traction,  Light  &  Power  Company  prior  to 
the  merging. 

The  total  charges  to  fixed  capital  during  the  period 
1913  to  June  30,  1920,  aggregated  $21,678,532.  Book 
value  of  fixed  capital  at  June  30,  1921, was  $35,163,482. 
The  book  value  of  fixed  capital  on  Sept.  31,  1929,  was 
$166,461,574,  or  an  increase  of  $131,308,091  in  9^  years 
due  to  mergers,  jnirchases  and  construction. 

The  Dixie  Construction  Company  had  been  organized 
to  carry  on  construction  activities  for  the  Alabama 
Power  Company.  On  construction  jobs  in  process,  in¬ 
terest  charges  were  added  to  fixed  capital ;  a  total  of 
something  in  excess  of  $23,000,000  represents  fixed 
capital  on  the  books  of  the  Alabama  Power  Company, 
accumulated  in  this  way. 

Investments  held  by  the  Alabama  Power  Company 
during  the  period  1916  to  1929  included,  among  other 
items,  common  stock  with  a  ledger  value  of  $252,000 
and  advances  of  $106,595  in  the  Muscle  Shoals  Hydro- 


Electric  Power  Company,  and  750  shares  of  the  Dixie 
Construction  Company,  for  which  it  ]mid  $75,000.  They 
were  sold  to  the  Wynona  Coal  Com])any  in  January, 
1922,  at  a  profit  of  $48,957.  This  profit  represented 
the  undistributed  surplus  of  the  Dixie  Construction 
Company  on  Dec.  31,  1921.  The  Wynona  Coal  Com¬ 
pany  was  controlled  at  the  time  by  the  Alabama 
Traction.  Light  Power  Company,  hut  had  ])reviouslv 
been  controlled  by  the  .Mabama  Power  Companv. 

Funded  debt  of  the  company 

The  ])rincipal  amount  of  bonds  actually  issued  bv 
the  Alabama  Power  &  Light  Company  during  the 
|)eriod  1913  to  1929  inclusive  was  $136,991,000,  covered 
l)y  eleven  different  issues.  As  already  stated,  the  first 
$10,000,000  of  this,  its  first  mortgage.  50-year  6  i)er 
cent  gold  bonds  were  held  hy  the  Alabama  Traction, 
Light  &  Power  Company,  l.td.  h'or  reasons  already 
stated,  the  bondholders  agreed  to  subordinate  the  lien 
of  this  issue  .so  that  the  Alabama  Power  Company  could 
issue  its  bonds  and  preferred  stock,  which  would  not 
be  junior  to  the  first  mortgage  bonds,  and  the  company 
issued  its  fir.st  mortgage  6  per  cent  three-year  gold 
bonds.  And  in  A])ril.  1916,  the  $10,000,000  of  first 
mortgage  bonds  were  canceled  and  the  amount  was  cred¬ 
ited  to  the  open  account  of  the  Alabama  Traction,  Light 

Power  Company. 

In  1920  it  was  suggested  by  the  officers  of  the  com¬ 
pany  that  the  financing  by  preferred  stock  could  not 
be  done  unless  the  indebtedness  of  the  com])any  to  the 
.Alabama  Traction,  Light  &  Power  Company,  amounting 
to  approximately  $11,000,000.  was  made  to  rank  and 
follow  after  the  preferred  stock  both  as  to  principal 
and  as  to  interest.  .Accordingly  an  issue  of  100-year 
gold  debenture  certificates  was  created  and  made  sub¬ 
ordinate  to  the  preferred  stock,  and  issued  to  fund 
the  account  of  the  .Alabama  Traction.  Light  &  Power 
Company.  The  debenture  issue  totaled  $12,170,000. 
Later  the  Southeastern  Power  Light  Company 
accjuired  this  issue  of  $12,170.(XX)  debenture  certificates 
and  held  it  in  its  investment  account  until  June  30. 
1929,  when  it  surrendered  the  certificates  in  e.xchange 
for  893.247  shares  of  the  .Mabama  Power  Company’s 
no-par  common  stock. 

Another  issue  of  bonds  was  added  in  1915  when 
$2,000,000  were  .sold  to  Harris,  Forbes  &  Company, 
yielding  proceeds  of  $1,893,247.  In  this  case  Electric 
Bond  &  Share  Company  acted  as  agent  in  the  sale  of 
the  issue.  Electric  Bond  &  Share  Conq^any 
received  $20,000  for  its  services  and  the  bonds 
were  called  for  redemption  in  .August,  1916. 
at  101.  'I'he  interest  charge  for  the  period  the 
bonds  were  outstanding,  eighteen  months,  was 
16.2  per  cent,  a  yearly  rate  of  10.8  per  cent.  Of 
the  total  amount  of  bonds  sold,  $112,821,000. 
the  di.scount  totaled  $9,022,620  and  expenses 
$820,784.  The  net  i)roceeds  were  thus  $102.- 
977, .595  and  all  of  the  is.sues  were  sold  to  Har¬ 
ris,  Forbes  &  Company  for  cash.  The  total 
mortgage  bond  indebtedness  of  the  Alabama 
Power  Com])any  issued  between  1914  and  1920 
was  $1.36.^1Sl6.(XX).  on  which  the  total  amount  of 
discount  and  expense  was  $12,002,130.  The 
total  deductions  from  this  amount  aggregated 
$8,821,598.  leaving  an  unamortized  balance  on 
Dec.  31.  1929,  of  $3.180,.532. 


EARNINGS  STATEMENT  OF  THE  ALABAMA  POWER 
COMPANY  AND  SUBSIDIARIES 


Calendar  A'ears 

19.30 

192*) 

Gross  earnings . 

.$17,910,572 

$18,337,201 

Operating  expenses,  including  taxes 

and  maintenance . 

7,654,693 

6,953,000 

Gross  income . 

$10,255,878 

$11,384,200 

Fixed  charges . 

4,030,110 

4,155,647 

Net  income . 

,  $6,225,768 

$7,228,552 

Dividends  on  preferred  stock . 

$2,006,648 

$1,883,396 

Provision  for  retirement  reserve  920,515 

950,000 

Balance . 

.  $3,298,604 

$4,395,155 

Xotc — The  above  figures  for  1929  include  operations  of  gas  jiroperties 
sold  on  May  1,  1929. 
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Stream  Fluctuations 


Require 

Extensive 


Steam 


Reserve 


By  1930  the  Alabama  Power  Company  produced 
approximately  95  per  cent  of  all  electric  energy 
sold  to  the  i)uhlic  in  the  State  of  Alabama.  It 
collected  about  75  per  cent  of  the  gross  electric  reve¬ 
nues  from  the  sale  of  electric  energy.  It  furnished 
directly  electric  service  in  all  hut  a  few  counties  in 
south-central  Alabama,  in  the  section  east  of  Mobile 
Hay,  in  about  a  dozen  munici])ally  owned  systems  and 
in  the  city  of  Birmingham.  It  sold  at  wholesale  the 
major  part  or  entire  su])ply  of  electric  energy  distributed 
in  Birmingham  and  in  several  of  the  municipally 
operated  systems.  It  has  no  interconnections  with  the 
.systems  in  southern  Alabama  operated  under  the  name 
of  the  Alabama  Utilities  Company. 

It  is  a  chief  source  of  supply  of  power  to  the 
Mississippi  Power  Company,  operating  in  the  entire 
length  of  the  eastern  part  of  that  state.  It  also  supplies 
the  Gulf  Power  Company,  operating  in  western  Florida, 
ft  has  numerous  high-tension  transmission  lines  of  large 
capacity  interconnecting  at  the  state  line  with  the 
Georgia  Power  Company  system,  and  also  has  inter¬ 
connections  with  the  Tennessee  h'lectric  Power  Com- 
])any  over  the  northern  boundary  of  the  state. 

Run-of-river  and  storage  plants 

The  company  owns  and  operates  six  hydro-electric 
plants  in  east-central  Alabama,  appro.ximately  between 
the  cities  of  Birmingham  and  Montgomery.  Three  are 
on  the  Tallapoosa  River  and  three  on  the  Coosa  River. 
These  rivers  unite  near  Montgomery  and  form  the 
Alabama  River,  which  reaches  the  Gulf  of  Mexico 
near  Mobile.  Both  the  Tallapoosa  and  Coosa  Rivers  are 
subject  to  great  variety  in  flow.  During  protracted 
low-flow  periods  the  output  of  these  plants  may  be 
seriously  reduced.  On  the  Coosa  River  are  three  plants 
known  as  Lay  Dam,  Mitchell  Dam  and  Jordan  Dam, 
all  ranked  as  run-of-river  plants. 

The  three  plants  have  installed  capacity  totaling  326,000  kw. 
and  generate  usually  from  300,000,000  to  4(K),0<K),(KK)  k\v.-hr.  a 


Alabama  Power  takes  entire  out¬ 
put  of  government's  Wilson  Dam 
plant  at  Muscle  Shoals.  Leases  ni¬ 
trate  plant  No.  2  from  government. 

Consistent  reductions  in  rates  to 
all  classes  of  service  have  induced 
enlarged  usage  in  farm  and  city. 

Divisional  operating  organization 
supplemented  with  headquarters 
technical  staff. 


year  each.  In  1929  they  generated  a  total  of  a  little  more  than 
1 , (XX), 000, 000  kw.-hr.  at  an  average  i)ro<luction  cost,  labor  and 
superintendence,  supplies  and  maintenance,  of  about  0.2  mill  per 
kilowatt-hour. 

On  the  Tallai)oosa  River,  farthest  upstream,  about  40  miles 
from  Montgomery,  is  the  Martin  Dam,  completed  in  1927.  Back 
of  this  dam  is  a  large  storage  reserv'oir  with  capacity  sufficient 
to  generate  501,000,000  kw.-hr.  by  a  draw -down  of  60  ft. 

Seven  miles  downstream  is  the  Upper  Tallassee  plant,  com¬ 
pleted  in  1928.  A  few  miles  farther  downstream  is  a  new  plant 
completed  in  the  fall  of  1930,  on  the  site  of  an  old  cotton  mill 
(lam  and  power  plant.  These  three  plants  have  a  combined  capac¬ 
ity  of  257,000  hp.  Lower  Tallassee  was  not  in  oi)eration  until 
late  in  1930,  but  the  two  other  plants  generated  about  400,000,(XX) 
kw.-hr.  in  1929,  at  an  average  prcxluction  cost  of  a  little  more 
than  0.3  mill. 

In  the  words  of  the  coniniission’s  investigator.  J.  G. 
1  lickerman : 

.\11  the  stations  are  modern  and  high  class,  apparently  durable 
and  at  the  same  time  attractively  designed  and  built. 

The  book  values  of  five  of  these  plants  are  carried  by  Alabama 
Power  Company  at  figures  equal  to  $142  per  kilovolt-ampere,  or 
about  $106  per  horsepower  of  present  installed  capacity.  Several 
of  the  plants  have  foundations  ready  for  additional  generating 
units.  There  is  reason  to  believe  that  the  actual  direct  original 
expenditures  for  these  plants  was  considerably  less  than  the 
mcxierate  figure  of  $106,  since  to  the  structural  costs  have  been 
added  a  sum  equal  to  about  20  per  cent  of  the  total  b(X)k  value  as 
apportionment  of  certain  costs  of  the  company,  stated  to  repre¬ 
sent  costs  of  lands,  water  rights  and  sites  purchased  by  issuance 
of  stock  of  the  Alabama  Power  Company  of  a  par  value  equal 
to  the  amounts  referred  to. 

So  far  these  plants  have  operated  at  a  group  average  capacity 
output  factor  of  between  50  and  60  per  cent.  In  19.^  and  1929 
their  output,  together  with  purchases  from  Muscle  Shoals  and 
certain  other  lesser  sources,  was  sufficient  to  meet  system  demands 
with  only  a  slight  amount  of  generation  by  steam  power. 

The  two  largest  steam  stations  are  located  in  the  Warrior  Coal 
fields  about  25  miles  northwest  of  Birmingham,  on  the  Black 
Warrior  River.  Here  are  combined  condensing  water  in  ample 
supply  and  coal  directly  from  mines  near  by.  These  plants  are 
known  as  Gorgas  Xo.  1.  whose  first  unit  of  20,000  kw.  capacity 
was  installed  in  1917,  the  second  unit  of  30.000  kw.  installed  bv 
the  government  in  1918  and  purchased  by  the  company  in  1923, 
and  the  third  unit  of  20.000  kw.  installed  in  1924,  completing  the 
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ultimate  installation  of  100,000  hp.,  or  about  70,000  kw.,  and  the 
Gorgas  No.  2  plant  of  60,000  kw.,  installed  in  August,  1929,  as 
part  of  a  possible  ultimate  installation  of  240,000  kw. 

Both  of  these  units  are  well-built,  modern  plants,  though  of 
lower  steam  pressure  than  is  the  practice  in  very  recent  years 
in  plants  which  are  to  be  run  as  base  load  or  main  supply  plants. 
These  plants  were  installed  primarily  to  carry  the  load  during 
periods  of  low  water  resulting  in  inadequate  output  of  hydro¬ 
electric  power. 

Gorgas  No.  1  is  now  a  second  reserve  plant.  When  operating 
at  a  good  output  factor  of  around  50  per  cent  it  produced  energy 
at  an  operating  cost  of  4  mills  per  kilowatt-hour.  The  book  cost 
of  this  plant  is  $5,361,646.67,  equivalent  to  $76.70  per  kilowatt 
of  capacity.  Thus  its  output,  allowing  12  per  cent  for  return 
on  investment,  taxes  and  depreciation,  figures  a  total  cost  per 
kilowatt-hour  generated  at  50  per  cent  output  factor  of  6.1  mills. 

Gorgas  No.  2  plant  should  operate  at  considerably  less  cost, 
possibly  at  3  mills.  Its  cost  was  reported  as  $5,732,226,  equal  to 
$95.54  per  kilowatt  of  capacity.  A  similar  calculation  brings  the 
total  estimated  cost  per  kilowatt-hour  generated  at  5.6  mills,  a 
IKjrtion  of  the  estimated  saving  in  operation  being  absorbed  by 
the  greater  investment  charges.  It  is  safely  to  be  estimated  that 
these  plants  can  produce,  under  system  load  factors,  power  at 
6  mills  or  less  F«r  kilowatt-hour,  at  the  busbars,  interest  on  prop¬ 
erty  cost  being  included. 

Coal  for  these  plants  is  purchased  from  an  affiliated  company, 
which  owns  and  operates  the  mines.  The  price  to  Alabama  Power 
Company  is  stated  to  be  recently  $2.64  per  ton  delivered  at  the  plant 
for  12,500  B.t.u.  washed  coal.  This  is  said  to  be  the  prevailing 
contract  price  delivered  for  similar  quality  coal  from  independent 
mines  in  the  Alabama  Coal  fields. 

There  are  the  small  reserve  plants  not  kept  under  fire  but 
supplied  by  skeleton  crews  for  emergency  service. 

Interchange  with  industrial  steam  plant 

An  affiliated  company  owns  a  steam  electric  plant,  known  as 
the  Magazine  plant,  near  Mobile,  which  is  operated  by  Alabama 
Power  Company.  This  is  a  somewhat  unique  situation.  The 
plant  was  erected  and  is  operated  primarily  to  supply  steam  and 
electric  power  to  a  mill  of  the  International  Paper  Company 
near  by.  The  paper  mill  also  owns  a  bark-burning  steam  boiler 
plant  near  by.  These  two  boiler  plants  are  operated  so  as  to 
balance  as  nearly  as  possible  steam  requirements  with  power 
requirements  for  the  mill.  The  electric  plant  is  tied  into  the  Ala¬ 
bama  Power  system,  but  is  likely  to  be  a  user  rather  than  a 
provider  of  power  on  that  system. 

The  company  leases  from  year  to  year  under  a  revocable  con¬ 
tract  the  60,0()0-kw.  steam  electric  plant  which  is  part  of  the 
government-owned,  wartime-built  nitrate  plant  No.  2,  near 
Sheffield,  about  2  miles  from  Wilson  Dam  on  Muscle  Shoals. 
Until  the  completion  of  Wilson  Dam  in  1925  and  the  increase  in 
the  company-owned  hydro  plants,  this  plant  appears  to  have  been 
operated  during  the  dryer  months 
of  the  years.  In  some  months  in 
1925  it  produced  an  average  of 
more  than  1,000,000  kw.-hr.  a  day, 
or  a  high  capacity  output  factor. 

In  1927  it  was  operated  only  a  few 
days  and  in  1928-1929  and  probably 
1930  not  at  all. 

The  Alabama  Power  Company 
has  paid  a  fixed  rental  of  $10,000  a 
month,  which  is  included  in  the 
production  cost  of  power  in  the 
classified  operating  expenses  to  be 
later  referred  to,  keeps  the  plant 
in  good  condition  and  repair,  pays 
insurance  costs,  operates  it  when  it 
desires  at  its  own  cost  and  pays  the 
government  an  additional  2  mills 
for  each  kilowatt-hour  actual  out¬ 
put  of  the  plant. 

For  the  period  1921-1929  under 
the  lease,  the  War  Department  has 
l)een  paid  a  total  of  $1,522,990  for 
tile  use  of  this  plant.  Coal  used  at 
this  plant  cost  $3.50  a  ton,  of  high 
heating  value,  as  an  average  since 
1925.  This  plant  was  not  started 
until  it  was  evident  power  available 
from  other  sources  could  not  be 
obtained  at  less  cost.  While  this 
was  a  well-built  plant  and  con¬ 
sidered  efficient  at  the  time  of  its 
design  and  erection,  it  operates  under 


conditions  which  make  it  much  less  economical  than  those  under 
which  the  Gorgas  plants  can  be  run. 

The  government  completed  the  Wilson  Dam  hydro 
plant  during  the  summer  or  early  fall  of  1925,  with 
an  installation  of  eight  main  generating  units,  having 
a  combined  rated  capacity  of  184,000  kw.  or  260,000  hp. 
This  installation  is  estimated  to  operate  at  full  load 
about  57  per  cent  of  the  year — that  is,  the  river  flow 
would  be  sufficient.  For  97  per  cent  of  the  time  it 
would  carry  a  load  of  66,000  kw.  or  more. 

At  times  of  very  low  water  the  river  flow  would  yield 
scarcely  40,000  kw.  Examiner  Dickerman  saw  the  plant 
in  October,  1930,  when  it  was  able  to  maintain  but  about 
45,000  kw.  of  load.  The  substructures  and  buildings  are 
ready  for  ten  additional  units,  which  would  increase  the 
total  installed  capacity  to  612,000  hp.  or  about  440,000 
kw.  However,  the  river  flow  would  enable  full  operation 
of  this  capacity  for  only  25  per  cent  of  the  time  during 
the  year. 

Mr.  Dickerman  continued : 

It  is  of  no  advantage  to  Alabama  Power  Company  to  purchase 
Muscle  Shoals  power  at  2  mills  if  its  own  hydro  plants  are  oper¬ 
ating,  since  the  out-of-pocket  cost  of  generating  in  its  own  plants 
is  0.22  mill.  Since  generating  costs  in  its  steam  plants  range  from 
3  to  6  mills  when  operating  at  good  load  factors — of  which  costs 
from  2  to  4  mills  are  fuel  costs,  saved  if  the  plant  were  shut 
down — it  is  evidently  to  the  advantage  of  the  Alabama  Power 
Company  to  purchase  power  primarily  when  it  can  substitute  the 
purchased  power  for  the  operation  of  the  steam  plant.  Generally, 
power  in  large  amounts  has  been  taken  during  the  period  of 
the  year  uhen  hydro  operation  was  handicapped  and  reduced  by 
river  conditions.  Yet  such  river  conditions  in  its  own  plants  are 
apt  to  affect  the  Muscle  Shoals  output  similarly. 

The  net  result  has  been  that  less  than  25  per  cent  of  the  pos¬ 
sible  kilowatt  output  of  Wilson  Dam  has  actually  so  far  been 
generated,  yet  at  various  times  Alabama  Power  Company  has 
taken  under  its  contract  all  the  power  Wilson  Dam  could  supply 
so  that  it  could  not  have  supplied  other  {>ossible  customers  with 
steady  power. 

By  1929  the  Alabama  Power  Company  had  ample  generating 
capacity  to  meet  its  entire  needs,  including  furnishing  much  power 
to  its  affiliated  companies.  Without  Muscle  Shoals  power  avail¬ 
able  it  would  have  been  obliged  to  operate  its  steam  plants  at  a 

net  increase  in  cost  over  the  pur¬ 
chase  price,  which  I  have  estimated 
as  between  1  and  2  mills.  Judging 
from  the  large  takings  of  power 
from  Muscle  Shoals  in  1926  and 

1927  at  the  same  time  that  it  oper¬ 
ated  all  three  of  its  principal  re¬ 
serve  steam  stations  to  produce 
231,000,000  kw.-hr.  in  1926  and 
310,000,000  kw.-hr.  in  1927,  it  may 
be  properly  inferred  that  the  avail¬ 
ability  of  Muscle  Shoals  during 
those  years  was  vital.  For  1928 
and  1929  and  for  partial  informa¬ 
tion  covering  1930,  no  such  deduc¬ 
tion  can  be  drawn.  In  these  last 
three  years  it  has  been  wholly  a 
matter  of  advantage  rather  than 
necessity  to  the  Alabama  Power 
Company. 

In  1927,  the  largest  year’s  output, 
the  company  put  into  the  system 
1.759,143,119  kw.-hr.;  in  1928,  1,- 
586,177,553,  and  in  1929,  1,715,250,1 
122.  The  year  1927  appears  to  have 
been  the  high  period  up  to  1930.  In 

1928  48.6  per  cent  of  the  total  kilo¬ 
watt-hours  were  generated  by  the 
company’s  own  hydro-electric  plants, 
18.4  per  cent  by  steam  and  33  per 
cent  were  purcha.sed.  In  1926 
hydro  -  generated  in  company 
plants  had  increased  to  84.3  per 


I  WAS  IMPRESSED  with  the  high-class  engi¬ 
neering  and  grade  of  construction  every¬ 
where  in  evidence  about  those  properties  which 
have  been  constructed  under  the  management 
of  Alabama  Power  Company  and  its  affiliates. 
The  properties  w’ere  well  maintained,  clean,  well 
appointed,  good  housekeeping  evident  every¬ 
where.  Advantage  seemed  to  be  taken  of  new 
ideas  in  equipment  available  from  several 
makers.  Employees  generally  seemed  to  be 
furnished  with  good  conveniences  and  good 
working  conditions.  The  whole  organization 
reflects  painstaking  ability. 

Information  asked  for  was  supplied  in  unusu¬ 
ally  good  arrangement  and  in  ample  detail. 
Physical  equipment  and  staff  organization  and 
personnel  seemed  constituted  to  render  high- 
grade  service.  The  generally  moderate  unit 
costs  of  installadon  and  operations  reflect  the 
skill  and  judgment  of  the  management,  together 
with  low-cost  advantages  of  that  seaion  of  the 
country. 

J.  C.  DICKERMAN, 

Federal  Trade  Commission  Investigator. 
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Alabama’s  transmission  network 

Lines  marked  12  are  Commonwealth  &  Southern 
System,  operated  by  Alabama  Pow'er  Company.  Voltages 
shown  range  from  44  kv.  to  110  kv.  Muscle  Shoals  in 
upper  left  at  Wilson  Dam.  Lines  marked  23  are  Alabama 
Utilities  Company,  with  which  Alabama  Power  Company 
is  not  interconnected. 

cent,  steam  generated  had  declined  to  0.5  per  cent  and  purchased 
power  to  15.2  per  cent.  The  year  1929  was  classed  as  a  good 
water  year.  The  1929  output  reflects  the  new  hydro  plants  of  the 
period  1927-1929. 

Purchased  power,  being  at  practically  a  fixed  price  per  kilowatt- 
hour,  remained  at  2.33  mills  in  1927  and  1929,  but  was  a  little 
liigher  in  1928. 

The  combined  effect  of  expenditures  for  all  kinds  of  power 
resulted  in  a  drop  from  0.2273  mill  per  kilowatt-hour  sold  in  1927 
to  0.1066  mill  in  1929. 

This  drop  was  due  to  the  large  increase  and  low  production 
cost  in  the  hydro-electric  generation  and  the  decrease  in  some 
outside  purchased  steam  energy.  These  figures  do  not  carry  any 
element  representing  interest  or  return  on  the  investment,  nor  the 
cost  of  carrying  the  current  from  the  stations  to  the  consumers. 
They  are  costs  at  the  station.  With  all  classified  operating  ex¬ 
penditures  included  the  net  effect  was  a  slight  reduction  in  system 
operating  expenditure  both  in  dollars  and  in  unit  cost.  The  latter 
amounted  to  5.22  mills  in  1927  and  to  4.90  mills  in  1929.  This 
average  operating  cost  of  5  mills  per  kilowatt-hour  sold  includes 
no  interest  or  profit  on  the  investment  but  includes  all  other  costs, 
as  far  as  the  station  busbar,  ready  to  go  out  onto  the  transmission 
system. 

Residential  rates  have  declined  from  7.75  cents  per  kilowatt- 
hour  in  1926  to  5.56  cents  per  kilowatt-hour  in  1929.  The  latter 
reflects  the  reduction  in  residential  rates,  together  with  broader 
grouping  of  uses  of  current  under  the  residential  rates  which 
became  effective  in  February,  1929.  All  the  smaller  consumer 
average  revenues  have  declined,  but  a  somew'hat  unusual  situation 
is  revealed  in  that  average  revenues  from  industrial  and  other 
electric  companies  increased  nearly  1  mill  and  the  average  revenue 
from  all  sales  went  up  from  1.03  cents  per  kilowatt-hour  in  1926 
to  1.22  cents  in  1929. 

While  the  total  number  of  kilowatt-hours  sold  in  1929  and  1928 
was  less  than  in  1927,  the  total  revenue  in  dollars  increased  from 


$15,900,312.71  in  1927  to  $17,433,654.47  in  1929.  The  increase  in 
average  revenue  in  sales  to  industrial  consumers  was  not  due  to 
an  increase  in  rate  but  to  a  decline  in  average  annual  consump¬ 
tion  per  customer,  thus  causing  a  large  proportion  of  all  bills  to 
be  made  out  in  the  higher  steps  of  the  schedule.  On  the  other 
hand,  increase  in  consumption  by  residential  consumers  and  com¬ 
mercial  consumers  tended  to  throw  billings  into  the  lower  steps 
of  the  schedules,  while  the  large  increase  in  numbers  of  consumers 
and  total  kilowatt-hours  consumed  swelled  the  revenues. 

Average  revenue  per  kilowatt-hours  from  industrial  power  rose 
from  0.95  cent  to  1.02  cents,  while  average  revenue  from  sales  to 
other  electric  companies  rose  from  0.62  cent  in  1926  to  0.72  cent 
in  1929.  The  average  annual  sales  per  residential  consumer  rose 
from  363  kw.-hr.  with  an  average  bill  of  $28.15  in  1926  to  557 
kw.-hr.  with  a  bill  of  $31  in  1929. 

Rate  reductions,  some  of  which  were  ordered  by  the 
Alabama  Public  Service  Commission,  have  brought  about 
an  estimated  decrease  of  $1,000,000  in  revenue,  some 
of  which,  however,  was  obscured  by  attendant  increase 
in  consumption.  There  was  a  reduction  of  $146,000 
in  the  total  revenue  of  1929  from  that  of  1928  in  spite 
of  the  fact  that  the  kilowatt-hours  for  residential  con¬ 
sumption  increased  more  than  7,500,000. 

Fixed  capital  high,  operating  ratio  low 

Fixed  capital  at  the  close  of  1929  was  equal  to  $292  per  kilo¬ 
watt  of  owned  generating  capacity.  The  fixed  electric  capital 
per  dollar  of  gross  revenue  from  electric  operation  was  $8.98. 

In  1929  operating  expenditures,  not  including  taxes  and  depre¬ 
ciation,  were  26.1  per  cent  of  the  net  operating  revenues,  or  in¬ 
clusive  of  the  latter  named  item,  40.5  per  cent.  That  is,  of  each 
dollar  of  revenue  26.1  cents  was  expended  in  operations  including 
maintenance.  14.4  per  cent  went  for  taxes,  licenses  and  into  a 
retirement  fund,  and  59.5  cents  was  available  for  interest,  divi¬ 
dends  and  surplus. 

Taxes  in  1929  were  the  heaviest  ever  levied.  They  amounted 
to  1.02  per  cent  on  the  total  fixed  capital,  to  0.1117  cent  on  each 
kilowatt-hour  sold  and  to  9.2  per  cent  of  the  net  operating 
revenues. 

From  1919  to  1929  the  net  income  amounted  to 
$23,265,042.86;  of  this  $9,008,712.84  was  paid  out  in 
preferred  dividends,  $10,527,697.15  in  common  stock 
dividends  and  the  balance.  $3,730,130.64,  added  to 
surplus.  The  dividend  rates  and  computed  per  cent 
return  on  property  and  invested  capital  are  as  detailed 
in  the  accompanying  table. 

Service  to  500  communities 

In  1929  the  company  was  serving  a  population  of 
1,750,000  in  493  communities,  with  103,674  customers 
directly  served  and  90,000  through  other  distribution 
agencies.  The  generating  capacity  was  more  than 
1,000,000  hp.  to  serve,  through  1,000,000  kva.  of 
substation  capacity,  a  connected  load  of  practically  the 
same  amount  which  created  a  system  demand  of  376,400 
kw.  Total  kilowatt-hours  generated  and  purchased 
amounted  to  1,715,250,122.  Of  this  amount  in  1929, 
a  good  water  year,  only  0.4  per  cent  was  steam-gener¬ 
ated.  Forty  per  cent  of  the  output  went  to  power 
customers  and  37.34  per  cent  to  other  utilities,  mostly 
subsidiaries  or  associated  companies  other  than  munic¬ 
ipalities,  which  took  1.28  per  cent. 

Purchases  from  the  United  States  government  at 
Wilson  Dam,  more  than  500,000,000  kw.-hr.,  repre¬ 
sented  95.93  per  cent  of  the  total  purchases.  Subsequent 
to  a  temporary  agreement  with  the  government  for 
power  purchase  while  the  Muscle  Shoals  units  were 
being  tested,  a  new  agreement  was  made  (1926)  in 
which  the  following  rates  were  to  be  paid  per  kilowatt- 
hour  :  2  mills  for  power  replacing  Gorgas  steam  power ;  3 
mills  for  that  replacing  Gadsden  steam  output;  4 
mills  to  replace  nitrate  No.  2  steam  power;  2  mills 
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for  power  resold  to  other  utilities.  The.se  rates  still 
hold.  During  1929  the  comjiany  agreed  to  take  at  least 
$500,000  worth  at  these  prices  hut  had  to  pay  $169,- 
725.83  for  power  not  taken  in  order  to  meet  the 
$500,000  commitment.  The  guarantee  was  made  $560,000 
in  1930,  and  the  draft  brought  the  payments  to  $583,000 
for  the  first  eleven  months  of  the  year. 

From  Sept.  1,  1925,  to  Nov.  30,  1930,  the  Alabama 
Power  Company  has  paid  the  United  States  government 
$3,682,823.93  for  1,709,046,000  kw.-hr.  from  the  Wilson 
Dam  plant  at  Muscle  Shoals.  The  average  yearly  cost 
per  kilowatt-hour  has  ranged  from  2.06  mills  in  1926  to 
3.02  mills  in  1929. 

In  connection  with  nitrate  No.  2  steam  plant  leased 
from  the  government,  a  rental  of  $10,000  per  month 
is  paid  in  addition  to  a  2-mill  rate  for  all  generated 
output  and  the  operation,  maintenance  and  insurance  of 
the  plant  at  company  expense. 

The  total  payments  during  1925-1929  inclusive  have 
amounted  to  $948,087.87  and  the  output  has  been 
181,760,000  kw.-hr.,  all  produced  in  1925-1927,  the  good 
water  years  of  1928  and  1929  not  justifying  the  operation. 
The  average  operating  cost  per  kilowatt-hour  for  the 
1926  and  1927  period  was  0.57  mill.  Including  the 
monthly  rental  item,  the  cost  ranged  from  6.42  mills  in 
1925  to  15.07  in  1927. 

Plant  ojierating  costs  at  the  Alabama  Power  Com¬ 
pany’s  own  Martin  Dam  plant  ranged  from  0.267  mill 
in  1927  to  0.317  mill  in  1929.  The  same  costs  at  Gorgas 
steam  plant  No.  1  ranged  from  3.887  mills  in  1925  to 
1.104  in  1929,  with  a  high  of  11.001  in  1928  due  to 
abundance  of  hydro  power  and  minimized  steam  opera¬ 
tion  on  the  system.  Plant-operating  co.sts  at  the  hydro 
plants  ranged  during  the  1926-1929  period:  Lay  Dam, 
0.184  to  0.2  mill;  Mitchell  Dam,  0.167  to  0.238  mill. 

Rural  use  more  than  doubles 

In  si)ite  of  the  difficulties  created  by  the  sparse  settle¬ 
ment  of  farming  communities,  real  progress  has  been 
made  in  extending  rural  service. 

.\s  of  Sei)t.  1,  19,10.  the  company  reported  9,442  rural  con¬ 
sumers  of  453  lines,  with  an  average  of  5.3  consumers  per  mile 
of  line  atid  an  average  consumption  of  840  kw.-hr.  per  year  per 
coiKsumer  at  an  average  rate  of  4.67  cents.  These  rural  data  do 
not  include  13,000  consumers,  their  consumption,  etc.,  in  143  small 
communities  of  less  than  1,000  population  each. 

The  annual  kilowatt-hour  consumption  per  rural  customer  in 
1924  w-as  .383  kw.-hr.:  in  1925,  137  kw.-hr.:  1926,  446  kw.-hr.; 
1927,  780  kw.-hr. :  1928.  8,34  kw.-hr.,  and  1929,  840  kw.-hr. 

Headquarters  are  in  a  fine  office  building  in  Birmingham. 
1  he  staff  is  divided  into  eight  departments :  secretarial,  treasury 
and  accountitig,  sales  operations,  legal,  land,  publicity,  and  medical. 

The  territory  served  is  divided  into  six  main  divisions,  each 
with  a  division  manager  and  a  complete  operating  staff — account¬ 
ants,  cashiers,  salesmen,  engineers,  superintendents  of  operation, 
line  crews,  and  so  forth. 

The  divisions  are  further  divided  into  districts  with 
a  district  manager  and  a  staff  similar  tf)  that  of  the 
division  manager,  only  abbreviated  in  numbers  and 
extent  of  territory  to  he  cared  for.  Billing  of  con¬ 
sumers’  accounts  is  done  for  each  division  at  division 
headquarters.  Only  general  hooks  are  kept  at  Bir- 
mmgham.  Control  is  maintained  by  traveling  auditors. 

The  operating  department  maintains  a  staff  working 
out  of  Birmingham.  This  staff  closely  controls  the 
operations  of  the  generating  stations  but  exercises  only 
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Return  on  Property  Investment  Excluding 
Working  Capital 


After  Rate  of  Rate  on 

Non-  Dividend  Rate  on  Investm’t 


Before 

After 

Utility 

on  Com¬ 

Invested 

and 

Depre¬ 

Depre¬ 

Deduc¬ 

mon 

Capital  Borrowed 

Year 

ciation 

ciation 

tions 

.^tock 

Capital 

1920 

5.85 

5.28 

8.71 

0 

1921 

6.02 

5.85 

8.61 

0 

1922 

6.67 

6.0 

8.45 

2 

1923 

6.78 

6.51 

8.67 

3 

1924 

6.66 

6.4 

7.68 

3 

1925 

7.17 

6.25 

6.99 

4  13 

5.3 

4.7 

7.19 

6.41 

7.08 

8.34 

8.5 

7 

1927 

7.25 

6.49 

8.39 

5  52 

8.3 

6  5 

1928 

6.82 

6.11 

7.49 

6.9 

9  1 

6.6 

1929 

6.98 

6.36 

7.70 

9.23 

7.9 

6.2 

The  average  dividend  on  common  stock  for  the  seventeen-year 
period  from  1913  to  1929  inclusive  was  3.8  per  cent. 


supervi.sory  control  of  the  transmission  and  distribution 
systems,  which  are  operated  and  maintained  under  the 
direction  of  the  respective  division  managers. 

.Activities  to  stimulate  the  sale  of  electric  merchandise 
are  supervised  from  the  Birmingham  office.  A  con¬ 
siderable  variety  of  electric  appliances  were  on  sale 
in  each  public  office  visited. 

Major  construction,  both  in  design  and  construction, 
is  carried  out  by  an  affiliated  corporation — Allied  En¬ 
gineers.  Inc. — a  successor  to  Dixie  Construction  Com¬ 
pany  of  the  Southeastern  Power  &  Light  Company 
organization.  Another  separate  organization.  Common¬ 
wealth  &  Southern  Corporation  of  New  York,  with 
stock  owned  by  the  several  operating  companies  in  the 
Commonwealth  &  Southern  of  Delaware  group,  pro¬ 
vides  a  group  of  engineers  who  keep  close  track  of 
daily  operating  conditions  of  the  several  companies  and 
provide  the  plans  for  the  most  economical  and  useful 
co-ordination  of  operations.  Both  of  these  special 
organizations  maintain  offices  and  staffs  in  Birmingham 
to  function  for  the  group  of  companies  in  the  Southeast. 

The  smaller  construction  work,  distribution  lines, 
.services,  customers’  transformer  stations  and  other 
installations  are  put  in  by  the  engineers  and  superin¬ 
tendents  of  divisions  and  districts. 

.Since  Alabama  Power  Company  is  a  very  important  source  of 
power  for  several  of  the  Southern  group  of  companies  within  the 
Commonwealth  and  Southern  group,  its  relations  with  the  adjoin¬ 
ing  affiliated  companies,  both  in  matters  of  co-ordinated  daily 
(operation  of  sources  of  power  and  in  plans  for  additions  to  power 
plants,  interconnected  transmission  circuits  and  substations,  are 
primarily  the  object  of  study  by  subsidiary  organizations  which 
represent  the  holding  company’s  over-all  interest.  Thus  the  plans 
for  future  development  and  day-by-day  operations  are  not  the 
sole  determination  of  the  executive  staff  of  Alabama  Power 
Company,  but  are  outlined  for  it  by  representatives  of  the  holding 
company.  Thus  in  recent  years  pow'er  plants  have  been  built  in 
advance  of  the  immediate  needs  of  Alabama  Power  Company 
because  the  output  of  such  plants  could  be  disposed  of  to  other 
companies  which  might  not  be  able  to  develop  their  own  sources 
of  powTr  so  advantageously.  Even  the  contracts  of  Alabama 
Power  Company  for  Aluscle  Shoals  power  are  made  in  view  of 
its  ability  to  transfer  without  (luibbling  some  of  the  power  thus 
obtained  to  affiliated  companies. 

All  employees  receive  an  examination  by  the  medical 
staff  of  the  company  when  hired,  and  yearly  thereafter. 
The  comjtany  pays  the  premiums  on  group  life  insurance 
covering  all  employees,  thus  providing  a  death  benefit 
fund.  Pensions  for  superannuated  employees  are  ])ro- 
vided  by  the  company. 
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Financial  and  Statistical  News 


TOTAT.  public  utility  security  offering’s  this  week  amounted  to 
more  than  $36,000,000  and  several  large  issues,  including  that 
of  Consolidated  Gas,  are  on  the  horizon  awaiting  satis¬ 
factory  market  conditions.  A  large  volume  of  prospective  financing 
has  accumulated  during  tl>e.  lull  since  January's  heavy  operations. 
High-grade  utility  bonds  continue  firm  with  little  change  in  quota¬ 
tions  this  week. 

- Current  monthly  statements  of  tower  and  light  companies 

are  in  many  cases  below  the  corresponding  month  last  year,  as  the 
decline  then  did  not  set  in  until  about  April.  With  gradual  industrial 
improvement  this  year's  figures  should  take  the  lead  shortly.  The 
Electrical  World  index  of  37  utility  common  stocks  now  stands 
at  74,  against  73.5  last  week  and  65.7  at  the  beginning  of  the  year. 
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Details  Announced  of* 

Berlin  Utility  Loan 

Formal  annou.ncement  of  the  details 
of  the  plan  whereby  an  international 
banking  syndicate  has  provided  the  city 
of  Berlin  with  an  intermediary  credit 
of  75,0(K),0(X)  reichsmarks  and  will  re¬ 
organize  the  municipal  electric  works 
of  the  city  has  been  made. 

Tbe  syndicate  is  under  the  leader  hip 
of  the  Prussian  State  Rank  and  the 
Reichs  -  Kredit  -  Gesellschaft  A.  G.  It 
includes  the  Deutsche  Bank  and 
Di-icontogesellschaft,  the  Berliner  Han- 
ddsgesellschaft,  the  Commerz-und  Pri- 
vatbank.  tbe  Darmstaedter  und  National 
Rank,  tbe  Dresdnerbank,  Mendelssohn 
&  Company  and  M.  M.  Warburg  & 
Company,  J.  Henry  Schroeder  &  Com¬ 
pany  represent  the  syndicate  for  E.ng- 
laiid:  the  Basler  Handelshank  for 
Switzerland  and  Mendelssohn  &  Com¬ 
pany  of  .-Xmsterdam  and  the  Xeder- 
Icmlsche  Handelmaatschappij  N.  V., 
for  Holland. 

.\s  announced  in  the  March  21  issue 
of  the  Electrical  World  the  Ameri¬ 
can  participants  are  Harris,  Forbes  & 
Company,  the  Chase  Securities  Cor¬ 
poration,  the  J.  Henry  Schroeder  Bank¬ 
ing  Corporation.  Otis  &  Company  and 
the  United  Light  &  Power  Company. 

\  new  corporation  with  a  capital  of 
24(),(K)fl,000  reichsmarks  will  be  formed, 
to  which  will  be  transferred  the  Berlin 
City  Electric  Works  and  the  nominal 
15.000,000  reichsmarks  shares  of  the 
Berlin  City  Electric  Company,  owned 
by  the  city. 

As  compensation,  the  city  of  Berlin 
will  receive  the  proceeds  of  the  shares 
of  tbe  new  corporation  and  in  addition 
tbe  new  corporation  will  take  over  the 
apiiroximately  320,000,000  reichsmarks 
of  long  term  non-interest  bearing  debt 
of  the  city  to  the  Berlin  City  Electric 


T  T 

Company,  so  that  the  total  purchase 
price  will  amount  to  about  560,000,000 
reichsmarks.  The  shares  will  be  divided 
into  160,000,000  reichsmarks  par  value 
of  “A'’  shares  and  80,000,000  reichs¬ 
marks  par  value  of  “B”  shares.  The 
latter  are  to  have  double  voting  rights. 
The  “A"  shares  are  to  be  offered  for 
private  subscription.  The  “B”  shares 
are  to  be  taken  over  by  the  city  of 
Berlin,  Electric  Power  Corporation  of 
Germany  and  Prussia  Electric  Company. 

T 

American  &  Foreign  Power 
Has  Chilean  Contract 

A.meric.\n  &  Foreign  Power  Com- 
i*.\NV,  Inc.,  recently  announced  receipt 
of  a  dispatch  from  A.  W.  McLimont, 
its  vice-president  in  Chile,  advising 
that  Compania  Chilena  de  Electricidad, 
its  principal  subsidiary  in  Chile,  had 
signed  a  90-year  franchise  or  conces¬ 
sion  contract  with  the  government  of 
Chile  covering  its  electric  light  and 
power  and  tramway  operations  in 
Santiago,  Valparaiso  and  adjacent  ter¬ 
ritory. 

American  &  Foreign  Power  Com¬ 
pany,  Inc.,  purcha.sed  control  of  the 
Santiago  and  \'alparaiso  projierties 
from  British  interests  January  1,  1929, 
and  the  present  settlement  represents 
the  consummation  of  negotiations  with 
the  Chilean  government  initiated  by  the 
previous  owners  in  1927.  This  new 
contract  supersedes  the  present  con¬ 
tracts  and  confirms  the  franchise  or 
concession  rights  of  the  company,  in¬ 
cluding  hydro-electric  rights,  for  its 
development  and  operations  for  a 
period  of  90  years  from  .April  1,  1931. 

The  public  lighting  contract  in  San¬ 
tiago,  which  had  been  in  dispute  be- 


'tween  liie  city  and  the  previous  owners, 
has  been  adjusted  and  the  city  of 
Santiago  has  paid  Compania  Chilena 
de  Electricidad  approximately  8,500,- 
000  pesos,  or  the  etpiivalent  of  approxi¬ 
mately  $1,000,000,  in  full  of  amounts 
due  for  service  previously  rendereil, 
and  the  street-lighting  contract  has 
been  confirmed  for  a  period  of  25  years 
from  date.  A  new  street-ligbting  con¬ 
tract  in  A'alparaiso  for  a  term  of  30 
years  bas  been  negotiated. 

T 

Bucharest  Electric  Deal 
Not  Yet  Completed 

lx  REFERENCE  TO  THE  despatches  from 
Bucharest  and  Paris  to  the  effect  that 
the  electric  properties  in  Bucharest  ha<l 
been  acquired  by  Electric  Bond  &  Share 
Company  for  its  subsidiary,  .American 
&  Foreign  Power  Company,  Inc.,  C.  E. 
Calder,  president  of  .American  &  For¬ 
eign  Power  Company,  Inc.,  states  that 
while  for  several  months  his  company 
has  had  representatives  in  Rumania  in¬ 
vestigating  the  power  and  light  and 
artificial  gas  properties  owned  by  the 
city  of  Bucharest  and  serving  it,  nego¬ 
tiations  have  not  been  concluded. 

It  is  contemplated  by  .American  & 
Foreign  Power  Company,  Inc.,  provided 
the  purchase  of  the  Bucharest  prop¬ 
erties  is  concluded,  to  acquire  also  the 
Jalomita  hydro-electric  power  project 
of  the  Hydrofina  Company,  which  is 
owned  by  French  and  Belgian  interests. 
This  latter  company  owns  hydro-electric 
plants  in  the  vicinity  of  Bucharest  and 
supplies  at  wholesale  a  part  of  the 
power  requirements  to  the  city. 

T 

New  Partners 
Head  Kidder-Peabody 

The  66-year-old  investment  banking 
house  of  Kidder,  Peabo<ly  &  Company, 
BG.':ton,  Mass.,  has  been  dissolveil  and 
has  been  succeeded  by  a  new  partner¬ 
ship  to  continue  business  under  the 
same  name.  The  new  partners  are 
Edwin  S.  Webster,  Jr.,  Boston:  Chand¬ 
ler  Hovey,  Boston,  and  Albert  H. 
Gordon,  New  A’ork  City. 

Edwin  S.  Webster,  Jr.,  has  been 
associated  with  Stone  &  Webster  for 
the  past  six  years,  Mr.  Hovey  is  well 
known  in  Boston  brokerage  circles  as 
head  of  the  banking  house  of  Chand¬ 
ler  Hovey  &  Company,  and  Mr.  Gor¬ 
don  has  been  associated  with  Goldman, 
Sachs  Company  since  1925. 
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Inter-Relation  of  Principal  Public  Utility  Holding  and  Investment  Companies 


Million  Dollars 


Southern  California  Edison  Cuts  Rates; 
Earnings  Grow 


A  FAVORABLE  credit  position  with 
insurance  companies  and  an  etjui- 
:able  ratio  in  its  capital  structure  are 
:ited  by  Southern  California  Edison 
Company  as  factors  facilitatinfj  financ- 
iifT  operations.  Such  conditions  have 


Southern  California  Edison  earnings 
show  consistent  growth 


an  important  bearing  on  the  selling  price 
of  an  issue  as  well  as  its  market¬ 
ability. 

The  company  had  a  very  satisfactory 
vear  in  the  face  of  adverse  business 


conditions,  (iross  earnings  amounted 
to  $41,128,735,  an  increase  of  2  per  cent 
over  1929,  notwithstanding  substantial 
reductions  in  rates  announced  late  in 
1929,  but  which  did  not  become  fully 
operative  until  1930.  Operating  econo¬ 
mies  are  reflected  in  net  earnings,  which 
amounted  to  $28,082,407,  an  increase 
over  1929  commensurate  with  the  in¬ 
crease  in  gross  revenues.  These  earn¬ 
ings  provided  ample  margin  for  fi.xed 
charges,  depreciation  and  dividend  re¬ 
quirements.  Giving  consideration  to  the 
voluntary  reduction  in  rates,  which 
affected  gross  earnings  to  the  extent  of 
approximately  $2,000,000,  the  balance 
available  for  common  stock  was  equal 
to  $L3.25  per  share  on  the  average  num¬ 
ber  of  common  shares  (2,807.819)  out¬ 
standing  during  the  year.  This  com¬ 
pares  with  $3.44  per  share  in  192^) 
(2,537.943  shares  )  and  $3.10  in  1928. 

Under  the  new-business  program 
vigorously  carried  forward  during  the 
year,  330,975  hp.  of  new  business  was 
signed,  which  was  the  largest  volume 
contracted  in  any  single  year  of  the  com¬ 
pany’s  history,  except  the  peak  vear 
1929. 

On  December  31.  1930.  the  company’s 
outstanding  funded  debt  amounted  to 
$140,776,000  par  value,  of  which  $106,- 
153,000  represented  bonds  .issued  under 
the  refunding  mortgage  and  $34,623,000 
underlying  bonds.  Total  assets  on  that 
date  amounted  to  $375,745,077  an  in¬ 
crease  of  $16,325,349  over  1929. 

Through  the  medium  of  its  customer- 
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1925  1926  1927  1928  1929  1930 

Electrical  output  on  the  up-grade 


ownership  plan,  which  has  been  in  effect 
since  1917,  122,045  investors  at  the  close 
of  the  year  were  shareholders  in  the 
capital  stock  of  the  company. 

T 

NEW  CAPITAL  ISSUES 

Public  Service  Electric  &  Gas  Com¬ 
pany  issued  first  and  refunding  mortgage 
gold  bonds  to  the  amount  of  $26,000,()00. 
the  price  being  93^  and  interest,  to  yield 
4.33  per  cent. 

• 

New  England  Public  Service  Com¬ 
pany  issued  40,(X)0  shares  of  prior  lien 
preferred  stock  at  99  and  accrued  divi¬ 
dend,  to  yield  about  7.07  per  cent. 

%  • 

A  $2,000,000  issue  of  5  per  cent.  30- 
year  first  trust  mortgage  gobl  bonds  of 
the  Nevada-California  Electric  Corpora¬ 
tion  was  offered  at  93. 

• 

The  Jersey  Central  Power  &  Light 
Company  has  offered  a  $3,700,000  issue 
of  first  mortgage  and  refunding,  twenty- 
year.  5  per  cent  gold  bonds,  series  H. 
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CURRENT  EARNINGS  REPORTS  OF  ELECTRIC  LIGHT  AND  POW  ER  COMPANIES 


OPKRATING  ('OMP4NII>>S 

1 

Per 

ODeratine 

Per 

( Iperatinp  | 

Cent 

Rati 

O 

Cent 

Hatio 

1931 

1930 

Increase 

1931 

1930 

Mabama  Power 
(Year  ended  January  31) 

Groee  earniiiKs . 

Net  earnines . 

1931 

1930 

Inerease 

1931 

Southern  California  Edison 

$17,904,444 

10.186.890 

$18,247,080 

11,324,276 

—  19 

—  10  0 

43 

1930  j 

38 

1  Vear  ended  January  3 1 ) 

Gross  earniiiRs . 

Net  earninRS . 

Tennessee  Eleetrie  Power 

$41,183,719 

28.198.580 

$40,662,626 

27,395,973 

10 

3.0 

31 

33 

r\)nBuniera  Power 

( Y ear  ended  January  31) 

Groes  earniiiiiB . 

Neteariunsis . . 

Oetroit  Fklison 

32.392,912 

17,937,748 

33,413,877 

17,157,874 

—  3  1 

4  5 

45 

i 

49  ' 

j 

( Year  ended  January  3 1 ) 

Gross  earniiiRs . 

Net  earninRS . 

\  ireinia  Electric  &  Power  A 

14.646.130 

6,955,971 

14,915,733 

7,361,368 

—  1.8 
—  5.5 

53 

51 

(Year  ended  January  3 1 ) 

(Gross  earninirc . 

Net  earnincs  . 

( leonria  Power  &  subs. 

52,983,006 

16.869,192 

56,592,768 

18,993,645 

—  6  4 

—  11.2 

68 

66 

CYear  ended  January  3 1 ) 

Gross  earninRS . 

Net  earninps . 

17,123,195 

7,661,273 

17,140,843 

7,794,767 

—  0. 1 
—  0.2 

55 

54 

(Y'ear  ended  January  3 1 ) 

1 

Gross  earniiijrs . 

25,201,087 

23,294,603 

8  2 

50 

HOLDING  COMPANIES 

Net  earnings . 

12.652,110 

12,096.336 

4  6 

48  1 

( iulf  States  Utilities 

.3nierirun  Water  Works  A 

(Year  ended  January  31) 

Electric  A  subs. 

Gross  earnincs . 

7,082,957 

6.723,348 

5.3 

57 

54 

(Year  ended  January  31) 

Net  earninKs . 

3,060,757 

3,079,556 

—  0.6 

j  Gross  earninRS . 

53,782,780 

54.344,430 

—  1.0 

51 

50 

Kansas  City  Power  &  Liuht 

Net  earninRS . 

26,125,898 

27,079,137 

—  3.5 

(Year  ended  January  3 1 ) 

Cities  .Service 

Gross  earninKS . 

14,820,279 

14,601,885 

15 

48 

50 

(Year  ended  January  31) 

Net  earnings . 

7,654,110 

7,227,889 

5.9 

Gross  eamiuRS . 

59,145,893 

46,795.692 

26.4 

Nevada-California  Ele<-trie 

Net  earninRS . 

56,553,824 

45,413,729 

24.4 

( Year  ended  January  3 1 ) 

Commonwealth  A  Southern  A 

Gross  earnincs . 

5,717,390 

5,693,519 

—  4.2 

48 

49 

subs. 

Net  earninRs . 

2,994,114 

2,896,652 

—  3.4 

(Y’ear  ended  January  31) 

<  >hio  Edison 

140,635,674 

72,252,316 

147,497,347 

75,452,163 

—  4  7 

49 

49 

(Year  ended  January  3 1 ) 

Net  earninRS . 

—  4.2 

Gross  eaminRs . 

19,126,066 

19,430,200 

—  1.6 

39 

42 

Public  Service  Corp.  of  New 

Net  earninRs . 

11,635,000 

11,248,287 

3.4 

.Jersey  A  subs.* 

I'uRet  .Sound  Power  <fe  I.icht  & 

( Y ear  ended  January  31) 

subs. 

Gross  earnincs . 

138,542.498 

138,058,071 

3.5 

68 

69 

( Y ear  ended  January  3 1 ) 

Net  earninRS . 

43,937,399 

42,397,127 

3.6 

Gross  earninRS . 

16.956,306 

16,499,557 

2.8 

55 

59 

Net  earniuRs . 

7,697,646 

6,754,175 

14  0 

*  *  <  >peratin{!  expenses  include  depreciation! 
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Business  News  and  Markets 


General  Electric  1930  Earnings 

Exceeded  Only  by  1929 


COMPARED  with  any  year  otlier 
than  1929,  General  Electric  Com¬ 
pany  has  had  a  very  successful  year. 
Earnings  in  1930  were  the  largest  on 
record,  1929  excepted,  Gerard  Swope, 
president,  said  last  week.  Orders  re¬ 
ceived  during  1930  amounted  to  $341,- 
820,312,  compared  with  $445,802,519  in 
1929,  a  decrease  of  23  per  cent,  and 
untilled  orders  at  the  end  of  the  year 
totaled  $56,062,000,  compared  with  $94,- 
623,000  at  the  close  of  1929,  a  decrease 
of  41  per  cent.  Sales  hilled  for  1930 
were  $376,167,428,  compared  with  $415,- 
338,094  in  1929,  a  decrease  of  9V  per 
cent.  Net  income  fiatm  sales  in  1930 
amounted  to  $40,450,261,  which,  com¬ 
pared  with  $49,395,896  in  192‘>,  shows  a 
decrease  of  18  per  cent.  These  figures 
for  1930  do  not  include  radio  set  and 
tube  business,  which  was  transferred  to 
the  Radio  Corporation  of  America  on 
January  1,  1930,  except  that  derived 
from  General  Electric  radios,  which 
were  introduced  the  latter  part  of  the 
ye.'ir. 

A  comparison  (*f  income  and  expenses 
for  l‘>.^0  with  the  previous  year  follows: 


and  General  Electric  Company’s  invest¬ 
ment  in  the  International  Company  was 
adjusted  to  conform.  The  appraisal  was 
based  upon  the  lower  of  cost  or  market 
at  the  end  of  the  year  for  those  securi¬ 
ties  having  a  recognized  market  on  one 
of  the  international  exchanges,  or  upon 
an  examination  of  the  net  worth  on  the 
hooks  of  the  companies  whose  securities 
have  no  such  market. 

T 

Th  ree  General  Electric 
Lightins  Conferences 

ThRKK  LUntTIXG  COXFERKXCES,  tO  he 
held  at  the  General  Electric  Lighting 
Institutes  at  Xela  Park.  Cleveland. 
Ohio,  and  Harrison.  X.  J.,  have  re¬ 
cently  been  announced. 

The  first  will  be  held  at  Harrison, 
April  6-11,  and  will  consist  of  a  course 
in  the  fundamentals  of  lighting  prac¬ 
tice.  The  second  course,  tlie  illuminat¬ 
ing  engineers’  conference,  will  be  hel  1 

T  T 


at  Xela  Park,  April  20-22.  Such 
timely  subjects  as  recent  developments 
in  ultra  violet  radiation,  general  light¬ 
ing  plus,  lighting  of  the  windowless 
factory  building,  etc.,  will  be  discused. 
The  third  course,  to  be  held  at  Xela 
Park,  April  23-24,  will  be  a  lightins^ 
sales  conference. 

T 

Westinghouse  Receives 
Order  for  Six  Transformers 

Ax  ORDER  HAS  BEEX  RECEIVED  by  the 
Westinghouse  Electric  &  Manufacturing 
Company  from  the  Electro-Metallurgi¬ 
cal  Company  involving  about  $100,000 
for  six  5,000-kva.  transformers  to  supply 
power  to  electric  furnaces.  Electro- 
Metallurgical  is  a  subsidiary  of  the 
Union  Carbide  &  Carbon  Corporation 
and  is  building  one  of  the  largest  plant-, 
of  its  kind  at  Boncar,  W.  Va. 

Power  to  operate  the  transformers 
will  be  obtained  from  a  hydro-electric 
plant  being  built  on  the  New  River  near 
Gauley  Bridge,  W.  Va.,  by  the  New- 
Kanawha  Power  Company,  anothe- 
Union  Carbide  subsidiary,  where  four 
30,000-kva.  Westinghouse  waterwheel - 
type  generators  will  be  installed. 
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Westinghouse  Points  Way 

Out  of  the  Twilight  Zone 


1930  1929 

Net  Mips  billed . $376,167,428  $415,338,094 

Less:  Cost  of  Mies .  335.717,167  365,942.197 


Net  income  from  sales. .  $  40.450.26!  $  49.395.896 

Income  from  other  sources  13.453.654  9.681,386 

Interest  and  discount .  3,258,498  3,153,044 

U.  S.  Gov.  securities .  1,757,715  3,929,834 

Royalties,  etc .  1,605,334  4,661,814 


$  20.075,202  $  21,425,079 


Total  income . $  60,525,463  $70,821,976 

Less:  Interest  payments.  $  313,078  $  450,806 

Addition-to  reserve .  2,721,470  3,081,289 


$  3,034,548  $  3,532.096 

Proht  for  dividends . $  57,490,915  $  67,289,880 

Less:  6  per  cent  cash  divi¬ 
dends  on  special  stock.  .  2,574,952  2,574,819 


Profit  for  common  divi¬ 
dends .  .$  54.915.962  $  64,715.060 

Less:  ReKular  common  divi¬ 
dends .  46,150,203  32,449,285 

Extra  cash  dividends  on 

common .  7.210.949 


Surplus  for  the  year  ...$  8,765,758  $  25,054,826 


The  International  General  Electric 
Company,  which  handles  all  export  busi¬ 
ness  outsitle  of  Canada,  yielded  a  profit 
available  for  dividends  of  $1,519,1^8, 
compared  with  ,$1,708,064  in  1929. 

Because  of  the  severe  economic  de- 
pre>sion  throughout  the  world,  a  special 
appraisal  was  made  of  the  securities 
owned  by  the  International  Company, 


The  program  to  increase  lighting 
sales,  called  the  ‘‘Twilight  Zone 
Plan.”  inaugurated  by  the  Westinghouse 
Electric  &  Manufacturing  Company  has 
features  of  outstanding  interest  to  the 
industry.  In  general,  the  approach  to 
the  subject  of  lighting  is  from  the  view¬ 
point  of  the  user.  Instead  of  discussing 
lighting  and  lighting  equipment  the 
company  lays  the  emphasis  on  the  user’s 
production  and  operating  problems, 
showing  how  they  may  be  solved.  The 
nature  and  characteristics  of  the  various 
equii)ment  used  are  made  incidental  to 
the  (|uestion  of  service  to  be  rendered. 

In  connection  with  the  campaign  a 
series  of  booklets  announces  “the  way 
out  of  the  twilight  zone”  in  general  in¬ 
dustry.  in  aviation,  in  building,  interior 
lighting  and  floodlighting,  street  light¬ 
ing,  show  window  use,  etc.  One  special 
bulletin  outlines  the  scope  of  the  pro¬ 


gram  as  it  applies  to  the  various  field- 
•Another  covers  general  industry,  show¬ 
ing  that  "on  the  average,  each  relighted 
factory  means  a  yearly  load  increase  of 
5  kw.  to  the  lines  of  the  serving  public 
utility.”  “When  it  is  considered,”  the 
article  proceeds,  “that  87  per  cent  of  all 
factories  are  in  need  of  better  lighting, 
the  magnitude  of  this  market  is  ap¬ 
parent.” 

Aviation  and  floodlighting 

“Flying  beyond  the  twilight  zone”  dis¬ 
cusses  the  modern  principles  of  and 
practice  in  airway  and  airport  lighting. 
It  points  out  the  enormous  possibilitie- 
latent  in  the  field  of  night  flying  and 
calls  attention  to  the  rapid  rate  of 
growth  in  commercial  flying  in  thi-- 
country  during  recent  months.  The  pos¬ 
sibilities  of  floodlighting  in  general  arc 
shown  to  be  almost  limitless. 
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‘‘Making  Store  Buyers  Out  of  Win¬ 
dow  Shoppers”  discusses  in  a  clear  and 
convincing  manner  the  sales  possibili¬ 
ties  latent  in  the  right  type  of  store  win¬ 
dow  lighting,  coloring  and  display  ar¬ 
rangement,  One  case  is  cited  in  which' 
a  Chicago  department  store  raised  its 
lighting  intensity  from  to  15  foot- 
candles  and  as  a  result  noted  a  38  per 
cent  increase  in  the  number  of  cus¬ 
tomers,  an  11  per  cent  growth  in  sales 
and  29  per  cent  greater  average  sales. 
Many  similar  instances  of  increased 
bu>iness  are  outlined. 
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New  York  Metal  Prices 


Mar.  18,  1931 

Mar.  25,  1931 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electroiytir _ 

[.eaa.  Am.  S.  &  R.  price 

10 

4i 

10 

41 

Antimony . 

7| 

7.05 

Nickel,  ingot . 

35 

35 

Zinc,  spots . 

4.35 

4.30 

Tin,  .Straits . 

27| 

27.05 

.\luminum,  99  per  cent. 

23.30 

23.30 

▼ 


TRADE  BRIEFS 

Cutler-HaJinner,  Inc.,  reports  for  year 
19.10  net  sales  $9,342,899,  profit  from 
operations  $1,531,663,  other  income 
$124,924,  total  income  $1,656,587,  de¬ 
preciation  $272,462,  federal  taxes  $148,- 
740,  other  deductions  $45,096,  net  in¬ 
come  $1,190,289,  dividends  $1,154,446 
and  surplus  $35,843. 

• 

J.  W.  Eshelman,  Birmingham.  Ala., 
has  been  appointed  representative  for 
the  Northern  Equipment  Company,  Erie, 
Pa.,  in  the  Alabama  territory. 


Illinois  Testing  Laboratories,  Chi¬ 
cago,  announces  the  appointment  of 
Ernest  H.  Du  Vivier  as  its  representa¬ 
tive  in  metropolitan  New  York  and 
northern  New  Jersey  and  F.  W.  Fernald 
as  its  representative  in  western  Penn¬ 
sylvania  and  West  Virginia. 

• 

Clark  Controller  Company,  Cleveland, 
Ohio,  owning  and  operating  the  Sundh 
Electric  Company,  Newark.  N.  J.,  an¬ 
nounces  the  opening  of  a  district  sales 
and  engineering  office.  St.  Louis.  Mo. 


Fuller  Lehigh  Company  announces 
that  the  general  sales  offices  of  the  coni- 
patiy  are  transferred  from  Fullerton. 
Pa.,  to  85  Liberty  St..  New  York.  The 
manufacturing  operations  have  been 
transferred  to  Barberton.  Ohio. 

• 

At  a  meeting  of  the  board  of  directors 
of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company  held  this  week,  divi¬ 
dends  at  the  rate  of  2  per  cent  ($1  )  per 


share  on  the  preferred  and  common  holders  of  record  at  the  close  of  bu>i- 
stocks  of  the  company,  respectively,  were  ness  on  April  6,  1931.  The  former  divi- 
declared  for  the  quarter  ended  March  31,  dend  on  common  was  at  the  rate  of  5 
1931,  payable  April  30,  1931,  to  stock-  per  cent. 

T  T  T 


Electrical  Manufacturing  Again  Cains 


Electrical  manufacturing  estab¬ 
lishments  were  busier,  on  the  whole, 
in  February  than  in  January,  according 
to  reports  of  energy  consumption  re¬ 
ceived  by  the  Electrical  World,  and 
taking  into  account  the  smaller  number 
of  working  days. 

The  increase  over  January  was  3  per 
cent.  Only  Washington’s  Birthday  was 
counted  as  a  holiday  in  this  computation ; 
if  allowance  is  made  also  for  some  cur¬ 
tailment  of  work  on  Lincoln’s  Birthday, 
the  increase  is  somewhat  greater  than 
that  here  shown.  It  will  be  recalled  that 
January  registered  a  9  per  cent  rise  over 
December,  the  lowest  month  in  the  pres¬ 
ent  period  of  depression. 

The  slightness  of  the  response  of 
this  industry  to  adverse  economic  condi¬ 
tions  deserves  mention.  In  the  first  part 
of  1930  it  ran  at  a  higher  level  than  in 
1929.  The  retardation  was  so  gradual 
that  the  averages  for  the  first  nine 
months  of  both  years  were  about  equal, 
although  1929  had  been  by  long  odds  the 
banner  year.  The  monthly  average  was 
6  per  cent  lower  in  1930  than  in  1929. 

December,  1930,  was  only  17  per  cent 
lielow  the  monthly  average  for  1929. 
The  subsequent  rise  brings  February 
within  10  per  cent  of  the  corresponding 


month  of  1930,  almost  on  a  level  with 

1929  and  22  per  cent  aliove  1928. 

By  contrast  the  weighted  average  for 
all  manufacturing  in  the  United  States 
attained  its  high  point  just  two  years 
ago,  drooperl  more  rapidly  in  the  fall  of 
1929,  suffered  another  drop  in  the  middle 
of  1930,  and  despite  a  rise  of  1 1  per  cent 
since  December  stood,  in  February,  not 
at  the  level  of  1928  but  at  that  of  1923. 

Compared  with  1929,  February  was 
still  down  10  per  cent,  and  with  1928 
down  21  per  cent.  In  monthly  average 

1930  was  14  per  cent  below  1929  and 
about  even  with  1926. 

It  appears,  then,  that  electrical  manu¬ 
facturing  responded  much  later  and  less 
strongly  than  most  other  branches  of 
industry  to  negative  influences,  but  that 
the  up-turn — so  far  as  returns  for  a 
short  period  may  lie  accepted  as  estab¬ 
lishing  a  trend — is  not  correspondingly 
delayed. 

Comparative  Index  Numbers 


February,  1931  . 149.t) 

January,  19.31  . 114.7 

December,  1930  . 132.4 

November,  1930  .  137.,'* 

February,  1930  165.2 

January,  1930  . 156.2 

Average,  1930  . 150.0 

Average,  1929  . 159.8 
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Barometer  of  productive  activity  in  the  electrical  manufacturing 
plants  of  the  United  States 


Proolucfi\/e 
■  ^activity- 


'^^Previous  year 


Asftraqm  monfh/y  manufacturing  activity 
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Market  Conditions 

Eastern  manufacturers  of  electrical  equipment  and  appli¬ 
ances  report  a  lull  in  buying  after  the  more  active  business  of 
previous  weeks.  New  England,  bo^vever,  records  increasing 
interest  and  a  substantial  numl)er  of  orders.  Few  orders  of  impor¬ 
tance  have  been  reported  from  the  .Southeastern  district,  although  some 
sizable  business  is  in  sight. 

- OkUEKS  AKE  FEW  ix  THE  Pacific  Coast  area  despite  the  number 

of  big  projects  under  way  and  the  large  volume  of  construction. 
Government  orders  are  still  the  major  part  of  prospective  business. 

T  T  T 


EASTERN 

— CON’TRACTS  FOR  ELECTRICAL  equip¬ 
ment  are  easing  in  Eastern  district, 
folloiving  several  weeks  of  expand¬ 
ing  aceount,  and  the  market  has 
returned  to  that  indifferent  and  un¬ 
satisfactory  attitude  that  has  pre¬ 
vailed  all  too  long  to  suit  manu¬ 
facturers.  A  prominent  producer 
believes  that  the  lull  is  temporary 
and  that  the  next  few  xveeks  will 
develop  further  sizable  business. 

— Inquiries  continue,  a  healthy 
tone  both  for  'central  station  and 
industrial  equipment.  Impending 
orders  for  line  apparatus,  including 
ii’iVc  and  cable,  are  promising. 
Electric  refrigeration  account  is  a 
bright  spot  in  the  situation  and  an 
important  turn-over  is  looked  for 
this  spring.  Jobbers  report  little 
change  in  call  for  electrical  sup¬ 
plies  and  trade  is  dull. 

A  total  of  seven  bidders  have  ten¬ 
dered  figures  for  portable  electric 
lighting  plants  for  the  Post  Office  De- 
jiartment  at  South  Norwalk,  Conn.,  and 
Toledo,  Ohio,  and  award  will  soon  be 
made.  central  station  in  New 

Jersey  has  placed  a  contract  with  a 
New  York  manufacturer  for  a  (piantity 
of  cable  for  transmission  line  service. 
In  cost  about  $40,000.  The  Bureau  of 
Supplies  and  Accounts,  Navy  Depart¬ 
ment.  Washington,  will  make  awards 
for  electric  wire  and  cable,  as  well  as 
insulated  wire  and  cable,  for  h^stern 
and  Western  yards,  for  which  bids 
have  been  tendered  by  nine  different 
manufacturers.  A  contract  has  been 
jilaced  by  the  Department  of  Commerce, 
Washington,  with  R.  II.  Bouligny,  Inc., 
Charlotte.  N.  C.,  for  installation  of  a 
lighting  system  on  the  Florence-Rich- 
mond  section  of  the  Jacksonville-Rich- 
mond  airway,  at  $24,711.  New  York 
manufacturer  has  .secured  a  contract 
for  a  switchboard  installation  in  a 
metropolitan  office  building,  to  cost 
$.12,000. 

Railway  business  continues  to  register 


substantial  totals  and  interest  is  well 
sustained  for  immediate  future  account. 
Cieneral  Railway  Signal  Company,  has 
been  awarded  a  contract  for  installa¬ 
tion  of  a  color  light  signal  system  on 
a  portion  of  the  Brooklyn  and  Queens 
subway;  a  contract  has  also  been  ob¬ 
tained  from  the  Michigan  Central  Rail¬ 
way  for  installation  of  an  automatic 
block  signal  and  automatic  train  con¬ 
trol  system  on  about  115  miles  of  line 
in  Ontario:  still  another  award  has 
been  secured  from  the  Missouri-Pacific 
Railway  for  color  light  signals.  A 
metropolitan  traction  system  has  placed 
an  order  with  a  New  York  manufac¬ 
turer  for  renewal  parts  for  turbines 
and  other  heavv  equipment,  totaling 
$.=i0.0(»(). 

Trade  activities  show  encouraging 
develoimient.  radio  equipment  manu¬ 
facturer  in  New  Jersey  has  secured 
orders  for  over  $750,000  for  high  power 
transmission  tubes  for  broadcasting 
stations,  including  several  government 
contracts.  A  maker  of  electric  wash¬ 
ing  machines  reports  business  in  the 
past  four  weeks  the  best  since  June, 
1030.  (jeneral  Electric  Company  is 
advancing  production  schedules  at  its 
h'rie.  Pa.,  works,  with  employment  now 
totaling  over  6,000  men.  ^letal  con¬ 
tainers  for  electric  refrigerators  are 
being  increased  to  a  production  basis 
of  close  to  4.0(M)  units  daily. 

t  ONSTKUCTlON  TKOJICCTS 

.Signal  Supply  Officer,  Signal  Section, 
.\nny  Base,  Brooklyn,  N.  Y.,  will  receive 
bids  until  .April  10  for  registers,  thermo¬ 
graphs,  gages,  clocks  and  other  precision 
electrical  equipment  (Circular  119).  .Amer¬ 
ican  Hard  Rubber  Company,  New  York, 
l)lans  addition  to  plant  at  Butler,  N.  J.,  to 
cost  over  $150,000.  Nichols  Copper  Com- 
I)any,  New  York,  contemplates  a  copper 
rod  and  wire  mill  at  El  Paso.  Te.x.,  re¬ 
ported  to  cost  over  $1,000,000.  New  Jersey 
Bell  Telephone  Company,  Newark,  N.  J., 
contemplates  an  equipment  storage  and  dis¬ 
tributing  plant  to  cost  close  to  $700,000. 
Trico  Products  Corporation,  Buffalo,  N.  Y., 
plans  addition  to  automobile  equipment 
plant  to  cost  close  to  $300,000.  (iulf  Re¬ 
fining  Company,  Pittsburgh,  Pa.,  plans  oil 
storage  and  distributing  plant  at  Kittanning, 
Pa.,  to  cost  $.300,000.  Purchasing  .Agent, 


Post  Office  Department,  Washington,  D.  C., 
will  receive  bids  until  April  7  for  batteries, 
electric  cable,  etc.  (Schedule  6).  General 
Purchasing  Officer,  Panama  Canal,  Wash¬ 
ington.  D,  C..  will  receive  bids  until  April 
8  for  electric  motors,  air  compressor,  rub¬ 
ber-insulated  cable,  switches,  etc.  (Pan¬ 
ama  Schedule  2640). 

❖ 

NEW  ENGLAND 

— Increasing  interest  in  industrial 
equipment  is  reported  in  this  dis¬ 
trict  and  orders  for  small  motors 
are  reported  in  good  volume,  'which 
for  the  first  quarter,  according  to 
reports  received  from  representa- 
tive  manufacturers,  will .  compare 
fa'corably  with  the  corresponding 
period  last  year.  Heavy  electric 
machinery,  on  the  other  hand,  is  in 
spotty  demand,  though  turbo-gen¬ 
erator  sales  to  date  of  one  promi¬ 
nent  manufaeturer  are  encouraging. 

Small  switch  and  control  equipment 
are  active.  Marine  sales,  including 
small  motor  equipment,  intercommuni¬ 
cation  service  and  small  power  genera¬ 
tion  sets  are  receiving  attention  and 
sales  are  reported  in  good  volume. 
Central-station  supplies  are  gaining  in 
attention.  Recent  sales  for  outside  con¬ 
trol  equipment  reported  include  a  num¬ 
ber  of  switches  and  circuit  breakers; 
increasing  demand  for  insulators  and 
inquiries  for  cable  are  reported.  .Ac¬ 
cording  to  one  jobber,  new  construction 
supplies  are  receiving  more  attention. 

CONSTRI  CTION  PROJECTS 

l.owell  Electric  Tight  Corporation. 
1a)wc11,  Mass.,  is  completing  plans  for  an 
equipment  storage  and  distributing  plant  to 
cost  more  than  $100,000.  Bureau  of  Yards 
&  Docks,  Navy  Department,  Washington, 
D.  C.,  will  receive  bids  until  April  1  for 
a  Diesel  engine  laboratory  at  the  naval 
submarine  base.  New  l.ondon.  Conn. 
( Si)ecification  642‘>). 

❖ 

MIDDLE  WEST 

— .A  SLIGHT  ACCELERATION  IH  (JCncrol 

business  in  the  Middle  IVest  section 
is  noticed  this  week.  A  little  greater 
activity  is  observed  in  most  lines  of 
industry,  particularly  in  the  steel, 
automotive  and  electrical  businesses. 

.4  more  general  feeling  of  returning 
confidence  is  being  expressed,  and 
it  is  felt  that  the  next  quarter  of 
the  year  zvill  show  a  definite  im- 
proz'ement  in  business. 

.A  considerable  amount  of  railway  pur¬ 
chasing  of  both  etiuipment  and  main¬ 
tenance  material  is  going  on.  The  ad¬ 
vent  of  spring  has  stimulated  retail  sales 
to  a  certain  extent.  Some  building  con¬ 
struction  is  getting  started  in  the 
suburban  areas.  There  has  been  an 
increase  in  the  demand  for  electrical 
apparatus,  while  the  demand  for  dis- 
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tribution  equipment  has  been  quite 
steady.  Some  of  the  interesting  items 
placed  this  week  include  transformers 
and  reactors  to  cost  $400,000,  one  single- 
stage,  double-suction,  horizontally  split 
case  centrifugal  pump  complete  with  ap¬ 
purtenances.  three  33,333-kva.  oil-insu¬ 
lated,  self-  and  forced-air-cooled,  single¬ 
phase  60-cycle  power  transformers,  two 
15-kv.  vertical  isolated-phase  oil  circuit- 
breaker  equipments,  and  six  15-kv., 
1.200-amp.  single-pole,  single-throw, 
frame-mounted  solenoid-operated  oil  cir¬ 
cuit  breakers. 

CONSTRUCTION'  PROJECTS 
Wisconsin  \'alley  Electric  Company, 
Wausau,  Wis.,  plans  extensions  and  im¬ 
provements  in  transmission  lines,  power 
substations  and  other  properties  to  cost  over 
$500,000.  Construction  Materials  Corpora¬ 
tion,  Chicago,  III.,  plans  expansion  and 
betterments  in  sand  and  gravel  mining  plant 
at  Ferrysburg,  Mich.,  to  cost  over  $250,000. 
Rosenbaum  Grain  Elevator  Company,  Chi¬ 
cago,  Ill.,  plans  addition  to  Irondale  grain 
elevator  to  cost  more  than  $500,000,  with 
equipment.  Ruby  Safety  Garages,  Inc., 
Oiicago,  Ill.,  plans  multi-story  service,  re¬ 
pair  and  garage  building  to  cost  close  to 
$1,000,000.  Indiana  State  Prison,  Michigan 
Citj',  Ind.,  will  receive  bids  until  April  2 
for  a  steam  engine  or  turbine  with  gen¬ 
erator  unit,  stokers,  switchboard  and  other 
equipment  for  power  plant  at  institution. 

❖ 

SOUTHEAST 

— Electrical  activities  in  the 

Southeast  continue  at  the  low  level 
reported  for  the  past  two  months, 
though  a  slightly  more  optimistic 
tone  is  evidenced.  Central-station 
buying  continues  on  a  routine  basis, 
ivith  the  potver  companies  seem¬ 
ingly  little  inclined  to  dip  into  their 
budget  funds,  and  while  some  in¬ 
dustrial  business  is  pending,  it  has 
not  yet  materialized  in  the  form  of 
orders. 

Merchandise  activities  of  central  sta¬ 
tions,  however,  are  rea.sonably  satisfac¬ 
tory  and  show  much  improvement  over 
the  first  two  months  of  the  year.  A 
Georgia  company  ordered  $22,000  in 
voltage  regulators  and  a  Mississippi 
central  station  purchased  $12,000  worth 
of  oil  circuit  breaker  equipment.  A 
Georgia  company  also  bought  $10,300 
worth  of  bare  and  weatherproof  copper 
wire  last  week  and  a  Mississippi  com¬ 
pany  ordered  feeder  regulators  amount¬ 
ing  to  $10,000.  A  Tennessee  company 
ordered  $5,100  worth  of  potential  trans¬ 
formers.  Some  other  power  company 
orders  were  for  $8,800  worth  of  light¬ 
ning  arresters  and  oil  circuit  breakers 
and  $3,300  worth  of  range  switches. 
The  city  of  Ocala,  Fla.,  ordered  2,500 
lb.  of  No,  6  weatherproof  copper  wire. 

CONSTRUCTION  PROJECTS 
Norfolk  &  Western  Railway  Company, 
Roanoke,  V'a.,  w'ill  receive  bids  until  April 
1  for  electrical  apparatus  and  repairs  to 
present  electrical  equipment  for  one  year 
(Contract  Serial  A.A-609).  Louisville  Gas 


&  Electric  Company,  Louisville,  Ky.,  con¬ 
templates  extensions  and  improvements  in 
plants  and  system  to  cost  over  $1,500,000. 

❖ 

PACIFIC  COAST 

— Despite  big  projects  azoaiting 
bidding  or  ordering,  actual  orders 
arc  very  fezv  and  the  past  week 
has  recorded  hardly  any  notezvorthy 
requisitions  for  electrical  machin¬ 
ery  or  supplies.  Crop  prospects  are 
excellent  if  vigorous  marketing  can 
prevent  overproduction. 

United  States  government  and  power 
buying  still  furnish  the  major  portion 
of  prospective  business,  such  as  65 
lighting  units  for  Fort  Mason  in  San 
Francisco,  motor-driven  lathes,  presses 
and  other  yard  machinery  for  Navy 
Department,  a  $700,000  federal  build¬ 
ing  for  Phoenix,  a  $10,000,000  appro¬ 
priation  for  Los  Angeles  federal  build¬ 
ing,  Air  Corps  barracks  for  Honolulu 
and  a  $30,000  electric  crane  equipment 
for  San  Diego.  Power  company  pro¬ 
spective  business  is  announced  for  20- 
mile  tie-ins  in  the  Gustine  and  Men- 
dota  districts,  a  carload  of  crossarms 
for  Burbank  and  two  carloads  of  ranges 
valued  at  $20,000  for  Spokane.  A 
three  months’  intensive  co-operative 
range  campaigfn  by  Pacific  Gas  & 
lilectric  Company  is  ready  to  begin. 
Industrial  plant  business  provided  a 
fairly  bright  picture  the  past  week, 
including  a  $3,500  General  Electric 
crane  motor  for  San  Francisco  area, 
a  $19,0(X)  General  Electric  equipment 
for  a  lighthouse,  and  announcements  of 
a  new  cement  plant  for  Redwood  City 
and  a  building  stone  plant  for  Los 
Angeles.  Miscellaneous  building  con¬ 
struction  features  schools,  hospitals  and 
churches,  such  as  a  $21,0(X)  award  for 
a  new  hospital  electric  distribution 
system,  two  $250,000  churches  for  San 
Francisco,  several  $2,000  to  $5,000 
wiring  and  fixture  jobs  for  rural 
schools,  a  $250,000  hospital  for  Colusa 
and  other  fairly  sizable  jobs  which, 
though  not  spectacular  in  theiiLselves, 
provide  a  fair  volume.  The  city  of  San 
Francisco  is  considering  an  award  for 
140  street-lighting  tops,  transformers 
and  cable,  with  100  extra  lights  as  a 
rider  to  contract. 

On  April  10  the  Board  of  Public 
Works,  Seattle,  will  open  bids  for  fur¬ 
nishing  in  excess  of  $100,000  worth  of 
transformers  for  municipal  lighting 
department.  Also  252  cable  reactors. 
King  County  Commissioners,  Seattle, 
will  take  bids  shortly  for  floodlighting 
Boeing  Field,  estimated  to  co.st  $12,000. 
Pacific  Power  &  Light  Company  will 
spend  $135,000  during  the  year  on  im¬ 
provements  and  extensions  in  Astoria, 
Oregon  district  the  work  including  re¬ 
construction  of  present  high  line  be¬ 
tween  Astoria  and  Seaside  costing 


$75,(XX)  and  an  extension  30  miles  long 
in  Young’s  River  Valley  and  along 
New'halen  Highway,  costing  in  excess 
of  $52,0(X).  An  expenditure  of  $-U)0,- 
(X)0  in  construction  during  the  year  by 
the  West  Coast  Telephone  Company  in 
Washington  and  Oregon  has  been  an¬ 
nounced.  Motor  and  apparatus  sales 
last  week  were  at  absolute  minimum, 
the  motor  movement  reported  inv'olving 
about  50  machines  from  25  hp.  down 
to  dealers,  mills  for  replacements  and 
industrials;  about  25  transformers 
from  15  kva.  down  were  sold.  A 
stated  contract  for  lietween  100  and 
150  motors,  including  one  1,000  hp.  and 
several  500  hp.,  will  be  signed  this 
week  by  the  Weyerhaeuser  interests 
for  a  proposed  pulp  and  paper  mill  at 
Long  \'iew,  Wash. 

CONSTRUCTION  PROJECTS 

Southern  California  Edistm  Company. 
Ix)s  Angeles,  Calif.,  plans  construction  of 
transmission  lines  in  Los  .Angeles  and 
Orange  Counties  to  cost  over  $1,01)0,000. 
Bureau  of  Supplies  and  .Accounts,  Navy 
Department,  Washington,  D.  C..  will  re¬ 
ceive  bids  until  .April  14  for  three  trans¬ 
formers  for  the  ^iare  Island  Navy  Yard, 
.San  Franci.sco  (Schedule  538).  Signal 
Officer,  .Army  Corps,  Presidio,  San  Fran¬ 
cisco,  Calif.,  will  receive  bids  until  .April 
6  for  construction  of  an  underground  cable 
distribution  system  for  Key  line  circuit 
(Circular  4).  Pacific  Gas  &  Electric  Com¬ 
pany,  San  Francisco,  Calif.,  will  make  ex¬ 
tensions  and  improvements  in  transmission 
and  distributing  lines  and  power  substations 
at  Redw<HKl  City  and  vicinity,  to  cost  $250.- 
000;  and  will  carry  out  similar  program  at 
Lodi  and  Colony  power  substations  to  cost 
$»106.(K)0.  California-Oregon  Power  Com- 
I)any,  Medford,  Ore.,  will  carry  out  an  ex¬ 
pansion  and  improvement  program,  includ¬ 
ing  hydro-electric  power  station  and  trans¬ 
mission  line  construction,  to  cost  about 
$5,000,000. 

❖ 

SOUTHWEST 

— .\ll  of  the  large  manufacturers 
report  a  slight  improvement  in 
sales  to  industrials.  Utilities  are 
buying  in  moderate  quantities  and 
the  feeling  is  expressed  that  next 
month  zvill  shozv  a  good  increase 
oz'er  previous  months  of  the  year. 

Several  good-sized  contracts  are 
being  figured  and  may  be  closed  within 
a  week.  The  only  contract  reported 
closed  was  for  relays  and  accessorie> 
on  a  power  plant  switchboard  amount¬ 
ing  to  $6,(X)0. 

CONSTRUCTION  PROJECT.S 

Caruthersville,  Mo.,  is  arranging  an  elec¬ 
tion  in  .April  to  approve  a  bond  issue  of 
$180,000,  for  a  city  light  and  power  plant. 
Busch-Sulzer  Diesel  Engine  Company,  St. 
Louis,  Mo.,  has  plans  for  additions  to  cost 
over  $85,000.  State  Prison  Department, 
Oklahoma  City,  Okla.,  contemplates  con¬ 
struction  of  a  state-owned  cement  mill  to 
cost  $500,000.  Oklahoma  Gas  &  Electric 
Company,  Oklahoma  City,  Okla.,  plans  ex¬ 
tensions  and  improvements  in  power  plants 
and  system  to  cost  over  $1,000,000. 
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New  Equipment  Available 


Floodlisht  Unit  for 
3-  and  5-Kw.  Lamps 

What  is  claimed  to  he  the  first  flood¬ 
light  unit  designed  for  efficient  utiliza¬ 
tion  of  3-  and  5-k\v.  lamps  has  heeii 
announced  hy  the  Pyle-National  Com¬ 
pany  of  Chicago,  This  new  airport  light 
has  the  largest  reflector  and  lens  of 
machine-pressed  optical  glass  ever  made 
in  America,  it  is  claimed,  being  a  36-in. 
rectangular  divergence  lens, 

A  battery  of  two  to  four  of  these  pro¬ 
jectors  will  produce  the  same  general 
operating  characteristics  as  a  fresnel 
lens  unit  of  corresponding  dimensions, 
according  to  the  manufacturer,  yet  they 
require  no  special  equipment  either  for 
maintenance  or  for  adjustment.  The 
projector  is  completely  inclosed,  is  easily 
mounted  and  requires  no  special  hous¬ 
ings  to  protect  it.  As  it  is  designed  to 
use  standard  32- volt  or  11 5- volt  lamps, 
it  operates  from  standard,  readily  avail¬ 
able  power  supply  without  motor-gen¬ 
erator  sets  or  other  special  equipment. 

V 

Flexible  Guy  Guard 

A  NEWLY  DESIGNED  CVY  GUARD  made  of 

hot  dip  galvanized  gage  steel  is  an¬ 
nounced  by  the  W.  N.  Matthews  Cor¬ 
poration,  St.  Louis,  Mo.  It  may  l)e  in¬ 
stalled  from  the  ground  without  the  aid 
of  a  ladder,  as  the  only  attachment  to 
make  secure  is  one  guy  clamp  bolt  near 
the  ground.  Rigidly  bolted  to  guy  clamp, 
it  cannot  twist  or  turn  over  with  vari¬ 
ation  in  tension  of  strand.  It  will  go 
on  any  size  strand  from  A  to  i  in.  and 
is  visible  from  any  direction. 

There  are  four  places  where  this 
guard  may  be  attached  to  the  guy 
clamp  bolts.  This  provides  the  neces¬ 
sary  flexibility  for  taking  care  of  anchor 
rods  that  may  protrude  as  much  as  30 
in.  from  the  ground. 

The  guy  guards  are  so  designed  that 
they  will  nest  80  per  cent  one  within 
the  other.  This  puts  them  in  the  third 
rate  freight  classification,  which  saves 
from  14  to  24  per  cent  all  over  the 
U.S.A.  and  in  foreign  countries.  This 
feature  saves  space  on  line  trucks  and 
in  store  rooms  and  makes  it  easy  to 
handle  bundles  of  six. 

V 

A  New  Light  Source,  the  150-watt 
tubular  bulb  “Mazda”  lamp  with  a 
medium  screw  base,  has  been  announced 
by  the  inc.Tndescent  lamp  department  of 
the  General  Electric  Company.  Its 
iMameter  is  1^  in.  and  over-all  length 


11^  in.;  the  filament,  occupying  the 
greater  length  of  the  bulb,  is  9  in.,  a 
desirable  lineal  light  source.  It  may  be 
burned  in  either  base  down  or  horizontal 
position.  The  straight  line  of  light 
proiluced  by  this  type  of  lamp  is  desir¬ 
able  for  many  dighting  requirements  of 
architectural  schemes,  it  is  claimed.  It 
is  suitable  for  producing  uniform 
illumination  for  exterior  and  interior 
opal  glass  panels  and  for  luminous 
columns,  large  torcheres,  art  galleries, 
transparent  interior  signs  and  large  wall 
or  floor  display  cases,  etc. 

V 

Vacuum-Tube-Equipped 
Automatic  Synchronizer 

A  NEW  VACUUM  TUBE  automatic  S3m- 
chronizer  which  has  no  moving  parts 
and  requires  but  5  volt-amperes  has  been 
announced  by  the  W’estinghouse  Electric 


&  Manufacturing  Company.  It  can  draw 
its  energy  from  a  condenser  bushing 
and  has  a  substantial  advantage  over 
mechanical  synchronizers  which,  need¬ 
ing  66  to  150  volt-amperes,  must  be  fed 
from  expensive  potential  transformers, 
it  is  claimed. 

The  principle  of  operation  involves 
current  based  on  the  beat  frequency 
between  the  two  circuits  which  is  rec¬ 
tified  and  used  to  control  the  grids  of 
the  vacuum  tubes.  The  two  simple  ad¬ 
justments  are  made  by  radio-type  rheo¬ 
stats.  One  changes  the  frequency  dif¬ 
ference  at  which  it  will  synchronize 
(usual  figure  J  cycle),  the  other  adjusts 
the  angle  of  advance  in  order  to  allow 
the  circuit  breaker  to  close  at  exact 
synchronism. 

The  new  synchronizer  is  twice  as  ac¬ 


curate,  it  is  claimed,  as  the  most  skill¬ 
ful  human  operator,  and  should  last 
longer,  its  only  depreciable  elements 
being  two  standard  radio  tubes,  good  for 
1,000  hours  continuous  service. 

T 

Heavily  Coated  Electrode 
for  Quality  Weldins 

A  HEAVILY  COATED  EUECTRODE,  desig¬ 
nated  type  R.  for  (juality  welding  has 
been  announced  by  the  General  Electric 
Company.  This  type  of  electrode  is 
composed  of  0.13  to  0.18  carbon  steel, 
covered  with  a  heavy  coating  of  cotton 
braid  impregnated  with  an  arc-stabiliz¬ 
ing  flu.x,  and  will  be  available  in  diam¬ 
eters  from  i  to  I  in.  by  18-in.  length. 

Metal  deposits  of  this  electrode  will 
have  high  tensile  strength  and  will  pro¬ 
duce  a  homogeneous  structure,  resulting 
in  a  ductile  weld.  This  is  caused  by  the 
fact  that  during  the  arc  transference 
period  the  metal  is  in  a  protective.atmos- 
phere  because  the  electrode  itself  burns 
away  quicker  than  the  coating  and  ex¬ 
cludes  those  elements  always  prevalent 
in  atmosphere  which  cause  .some  unde¬ 
sirable  results  when  the  u.se  of  the  un¬ 
coated  rod  is  used,  it  is  claimed. 

Extreme  arc  stability  and  high  arc 
voltages  permissible  from  this  type  of 
electrode  produce  an  unusually  high 
speed  of  welding  for  certain  applications, 
the  manufacturer  states. 

T 

Traffic  Control  Timer  Has 
Synchronous  Motor  Drive 

A  NEW  TYPE  of  traffic  control  timer,  in¬ 
corporating,  it  is  said,  all  flexibilities 
of  the  different  preceding  types,  has 
been  announced  by  the  General  Electric 
Company.  Of  universal  application,  the 
timer  can  be  used  at  isolated  intersec¬ 
tions,  for  limited  progressive  traffic 
movement,  non-interconnected,  and  for 
flexible  progressive  traffic  movement 
in  an  interconnected  system. 

The  various  features  in  this  timer 
include  complete  color  sequence  flexi¬ 
bility,  local  and  remote  total  cycle  ad¬ 
justment,  flexible  push-button  manual 
control,  which  prevents  false  indication, 
and  triple  reset. 

The  new  unit  has  the  cycle  range  of 
the  induction  timer,  a  new  type  of  syn¬ 
chronous  motor  drive  that  is  150  times 
as  powerful  as  the  usual  one,  a  fifteen- 
step  gear  shift  instead  of  a  five-step 
one,  provision  whereby  it  may  act  as  a 
supervising  control  for  the  system, 
means  for  resynchronizing  with  the 
supervisory  timer  once  each  cycle,  and 
provision  for  handling  up  to  eight 
periods  and  nine  circuits. 
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Network  systems  have  become  a  re3ular  part  of 
underground  plant.  OKONITE  and  OKONITE- 
CALLENDER  Cables  are  used  for  every  type  of 
network  installation 


OKONIT 


’^oiy/7 


Maintenance  Report 


1 


MURRAY 


costs  dropped  at  once 


And  the  reason  is  plain  after  watching  a  man  clean 
a  few  lamps. 

One  man  can  operate  it  speedily,  man  shown  in 
cut  reached  that  height  in  15  seconds  after  car  was 
stopped. 

Side  platform  available  for  servicing  lamps  that 
overhang  sidewalk. 

The  Murray  Crowsnest  is  economical  and  will  re¬ 
duce  maintenance  costs  on  lamp  service  and  construc¬ 
tion  work. 

Also  it  is  invaluable  in  servicing  traffic  lights  for 
line  work  and  tree  trimming,  for  repairing  trolley 
wires  and  for  work  on  telephone  and  telegraph 
wires. 

Its  operation  is  rapid,  it  is  safe,  it  is  inexpensive  to 
buy  and  maintenance  is  a  minimum.  Quickly 
mounted  on  a  light  truck. 


Metropolitan  Device  Corp. 

1250  Atlantic  Ave.  Brooklyn,  N.  Y. 
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Does  the  pothead  fit  your  job — 

or  do  you  make  the  job  fit  the  pothead 


WHEN  you  buy  potheads  you  want 
more  than  a  device  to  retain  cable 
oils.  G&W  knows  the  kind  of  pothead  you 
would  like  to  have.  We  know  what  flexi¬ 
bility  and  oil-tightness  means  to  you.  We 
know  how  much  you  appreciate  ease  of  in¬ 
stallation  and  long  life.  You  want  a  pot¬ 
head  you  can  install  and  forget  about — until 
you  are  reminded  that  it  has  served  you  well 
year  in  and  year  out,  in  spite  of  water,  heat, 
and  ice.  And  in  addition,  you  should  ex¬ 
pect  such  a  pothead  to  enhance 
your  layout — to  look  and  per¬ 
form  as  though  it  had  been 
specifically  designed  for  you. 


The  twenty-five  years  weVe  worked  on 
potheads  have  not  been  wasted.  Many 
plausible  ideas  looked  good  on  the  board 
and  worked  well  in  the  laboratory,  but  you 
won’t  find  them  incorporated  on  our  pot¬ 
heads  today.  We’ve  been  in  this  business 
long  enough  to  work  out  all  the  kinks  and 
avoid  the  pitfalls.  We  produce  excellent 
potheads  at  reasonable  prices  because  of 
specialization  and  standardization.  The 
former  means  concentration.  We  make, 
sell,  think,  and  study  potheads.  Standard¬ 
ization  is  the  secret  of  our  ability 
to  furnish  3500  kinds  of  potheads 
from  stocked  parts.  Only  large 
scale  standardized  production 
can  give  you  G&W  quality  at 
(j&W  prices. 


There’s  pride  in  a 
job  well  done. 


Potheads  '  Subway  Boxes  '  Cable  Terminal  Devices  *  Automatic  Transfer  Switches 

Cr  SW  Electric  Specialty  C®, 

7780  Dante  Avenue^  Chicago  1  f  1  f  Representatives  in  Principal  Cities 


USE  OUR  TWENTY-FIVE  YEARS’  EXPERIENCE  IN  SOLVING  YOUR  PROBI.EMS 
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OIL  BLAST 


ri^HE  Philo  Station  is  on  the 
132-kv.  System  of  the  Ohio 
Power  Company  near  Zanesville, 
Ohio.  The  breaker  tested  was  a  Type 
FHKO-139-60B  with  a  standard 
SD-19  trip-free  solenoid.  The  tests 
were  conducted  by  courtesy  of  the 
American  Gas  and  Electric  Company. 


;enerad?^^electric 

SWITCHGEAR 
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EXPLOSION  CHAMBER 

PROVED  AT  PHILO 
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One  of  the  many  oscillograms  taken  during  the  Philo  test.  It  shows  interruptions  of  1,540,000  kv-a.,  which  is  in 
excess  of  the  breaker  rating.  Line  voltage,  140,000  volts;  current,  6,350  amp.;  frequency,  60  cycles 


Oscillographic  records  provide  conclusive  evidence  that,  with  this 
important  improvement,  the  interrupting  ability  of  oil  circuit  breakers 
is  greater  than  ever.  The  tests  were  made  under  the  severest  conditions  of  short 
circuit  thus  far  created. 

The  average  arc  duration  of  all  tests  was  3.5  cycles.  The  average  arc  length  was 
6.8  inches.  The  time  of  breaker  operation  averaged  5.9  cycles.  Recovery  volt¬ 
age  was  as  liigli  as  2-400  volts  per  microsecond.  Line  voltage  was  1-40  kv. 

Stability  is  now  possible  on  all  systems  because,  with  the  new  explosion  chamber, 
there  is  no  delay  of  circuit  interruption.  A  blast  of  oil  and  the  arc  is  out.  Con¬ 
sider  the  advantages  —  (juicker  arc  extinction,  faster  breaker  operation,  and 
consistent  performance  at  varying  currents. 

Additional  advantages  are:  complete  arc  confinement,  small  volume  and  effec¬ 
tual  cooling  of  gases,  low  tank  pressure,  slow  rale  of  oil  deterioration,  and 
minimum  contact  burning  and  maintenance. 

I  JOIN  US  IN  THE  GENERAL  ELECTRIC  PROGRAM,  BROADCAST  EVERY  SATURDAY 
EVENING  ON  A  NATION-WIDE  N.B.C.  NETWORK. 
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THERE  is  hardly  a  type  of  electrical  wire  or  cable  that  Roebling  does 
not  make.  The  Roebling  Line  ranges  from  hair-fine  magnet  wire  to 
heavy  high  tension  power  cable. 

To  provide  on-the-dot  service,  complete  stocks  of  all  standard  construc¬ 
tions  of  magnet,  weatherproof,  rubber-insulated  and  many  other 
Roebling  Wires  and  Cables  are  carried  at  the  warehouse  points  listed 
below. 

For  full  information  write  or  phone  for  a  copy  of  the  Roebling  Electrical 
Wires  and  Cables  Catalog  or  refer  to  the  McGraw-Hill  Electrical  Trade 
or  Engineering  Catalogs. 

JOHN  A.  ROEBLING’S  SONS  COMPANY,  TRENTON,  N.  J. 

Atlanta  Boston  Chicago  Cleveland  Los  Angeles 

New  York  Philadelphia  Portland,  Ore.  San  Francisco  Seattle 


Power  Cables  •  Paper;  Cambric;  Rubber 
»  Submarine  Cables  »  Tree  Wire  >» 
Parkway  Cable  >»  Service  Cables  * 
Station  Cables  >»  Rubber  Covered  Con¬ 
trol  Cables  »  Rubber  Covered  Wires 
and  Cables  •  Braided  and  Leaded  • 
(jode:  Intermediate;  30^  »  Slow-burn¬ 
ing  Wires  and  Cables  »  Weatherproof 
Wires  and  Cables  »  Portable  Cords 
»  And  a  wide  variety  of  other  wires 
and  cables. 
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Sure,  I  know  you  —  betting  on  a  sure  thing 
—  I've  lost  that  bet  too  many  times  to  bite 
again  —  I  know  almost  all  of  our  trouble 
runs  are  on  account  of  anchors  pulling  out 
— in  wet  weather.  I  wonder  why  they  don't 
put  in  Kearney  Expansion  Anchors.  They 
expand  further  into  undisturbed  soil  and  can 
be  purchased  for  what  a  deadman  and  the 
labor  of  putting  it  in  costs. 


»  .  KEARNEY  »  ANCHORS  »  STAY  ,  PUT  ,  « 


When  expanded,  63%  of  a  Kearney 
Hi-Tension  4-in- 1  Expansion  Anchor 
is  pulling  against  undisturbed 
earth.  These  anchors,  made  in  six 


JAMES  R.  KEARNEY  CORPORATION 
4224-42  Clayton  Avenue,  St.  Louis,  Mo. 

Dear  Jim: 

You  can  find  an  open  mind  here  on  the  Expansion  Anchor  question. 

□  Send  literature  and  miniature  sample.  □  Send  a  man  that  knows  anchors. 


NAME 


POSITION 


sizes,  of  certified  malleable  iron,  FIRM 

are  guaranteed  against  breakage.  ADDRESS 
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230,000  VOLT  PACIFIC  ELECTRIC 
OIL  CIRCUIT  BREAKERS  FOR  THE 
TIGER  CREEK-NEWARK  LINE, 

i 

PACIFIC  GAS  AND  ELECTRIC  CO. 


Three  of  an  order  of  five  Paeific  Electric  Type  RW  108 
Multi-Break  Oil  Circuit  Breakers  delivered  on  Febru¬ 
ary  21,  1931  for  the  Mokelumne  River  hydro  develop¬ 
ment  of  this  large  western  public  utility  company 


1C  Tiaiui 


Bay  View,  San  Francisco,  Calif. 


.‘10  Church  St..  New  York  City 
Alien  BuiUliiifr,  Dalla.s,  Texas 
H.  W.  Heilman  Bldfr..  Los  Anpeles,  Calif. 
Ligrs'ett  BiiiUlinK-.  Seattle,  Wash. 

Sit  Broad  St..  Boston.  Mass. 


Dunes  Highway,  Gary,  Indiana 


1700  Sansom  St.,  Philadelphia,  Pa. 
Dwig^ht  Building,  Kansas  City,  Mo. 
Symes  Building,  Denver.  Colo. 
Plymouth  Bldg.,  Minneapolis,  Minn. 
Beilell  Building,  Portland,  Ore. 
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2000  KVA. 


6250  KVA.,  25  CYCLES 


PROGRESS 


1000  KVA. 


100  KVA. 


With  the  introduction  of  the  new  improved  line  of  distribu¬ 
tion  transformers,  Pennsylvania  Transformer  Company  is  now 
offering  the  electrical  industry  a  complete  line  of  transformers, 
from  the  smallest  distribution  size  to  the  largest  power  size. 

The  improvements  in  the  distribution  transformers  are  so 
vital  and  far  reaching  in  importance  that  the  Electrical 
Engineers  of  many  large  utilities  in  the  country  class  them 
among  the  greatest  accomplishments  in  the  history  of  the 
distribution  transformers. 

The  I  ength  of  life  and  the  reliability  of  any  transformer  de¬ 
pend  on  the  coil  construction. 

The  smallest  Pennsylvania  Transformer  now  has  the 
same  coil  construction  as  the  largest  Heavy  Duty  power 
transformer. 

A  glance  at  such  a  coil  will  readily  convince  you  of  its 
electrical,  mechanical  and  thermal  superiority  over  anything 
ever  offered  to  the  electrical  industry. 

All  Pennsylvania  Transformer  representatives  are  supplied 
with  sample  coils  which  they  will  gladly  submit  to  you  for 
inspection. 

Let  your  next  bank  of  transformers  have  circular  coils, 
treated  in  varnish,  and  cooled  by  vertical  oil  ducts.  You 
will  then  be  assured  of  getting  the  strongest  and  most  re¬ 
liable  transformer  on  the  market. 


3750  KVA. 


333  KVA. 


15  KVA. 


PENNSYLVANIA  TRANSFORMER  COMPANY 

Twenty-eighlh  St.  and  A.  V.  R.  R. 

Pittsburgh,  Penna. 

Atlanta  Birminsham  Boston  Chicago  Dallas  Detroit  Hartford 

Indianapolis  Madison  Minneapolis  New  Orleans  New  York  Oklahoma  City  Providence 
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THYRITE  ARRESTER 


20  ^ 


I  l.5Kv.  ARRdSTE* 


Record 
of  first 
discharge ' 


1000 

Ampcrcs 


LIGHININC  I 
AfWtSTlR&J 


'I  i\3iU!-I  ^  J  /'■  / 

HQ  " 


i  »t  ■ 

/  ; 


>  y  I 

m  N 

Ml  I 


^mrmm  i 


s^li 


ter 


Typical  three-phase  installation 


Single-pole  Thyrite  arrester 
for  6^kv.  system,  Deacribed 
fully  in  Bulletin  GEA-1^04. 


JOIN  us  IN  THE  GENERAL 
ELECTRIC  PROGRAM,  BROAD¬ 
CAST  EVERY  SATURDAY  EVE¬ 
NING  ON  A  NATION-WIDE 
N.B.C.  NETWORK 


GENERAL 


GENERAL  ELECTRIC  COMPANY 


SCHENECTADY 
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PERFORMANCE 

IS  UNCHANGING 


sf«Those  1000  arrester  discharges  were  made  by  superimposing  an  impulse  current  of 
750  amp.  on  a  60^ycle  power  voltage  of  11.5  kv.,  rms.,  applied  to  the  arrester.  The 
first  and  last  discharges  were  made  by  an  impulse  current  of  1600  amp. 

INHERENT  qualities  of  Thyrite  material  give  unusual  stability  —  permanence  — 
to  Thyrite  station-type  lightning  arresters. 

Thyrite  is  practically  indestructible;  it  is  literally  ‘’harder  than  a  rock.” 

Tests  have  shown  that  Thyrite  is  50  per  cent  stronger  than  granite. 

Thyrite  will  not  flash  over,  puncture,  fracture,  or  shatter  when  conducting 
immense  currents. 

Conduction  of  current  through  Thyrite  is  not  attended  by  arcing,  sparking, 
or  burning  and  requires  no  air  breakdown,  ionization,  or  deionization. 

Thyrite  will  withstand  red-hot  temperature,  and  after  cooling  retains  its 
initial  characteristics. 

The  single-line  (no  loop)  volt-ampere  characteristic  of  Thyrite  is  an 
unmistakable  mark  of  stability.  The  current  is  a  function  of  voltage  only, 
whether  increasing  or  decreasing,  and  is  the  same  for  continuous  or 
alternating  potential,  slow-  or  fast-impulse. 

These  features  of  Thyrite  material  result  in  arrester  performance  that  will 
continue  indefinitely. 

This  is  the  fourth  of  a  series  of  announcements  setting  forth  the  distinctive  features 
of  Thyrite  and  Thyrite  lightning  arresters. 

_  _  _  440-22 

ELECTRIC 

_ SALES  AND  ENGINEERING  SERVICE  IN  PRINCIPAL  CITIES 
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Dam  at  Fifteen  Mile  Falli 
and  Central  N,  H.  Sub¬ 
station  at  Andover,  with 
Dead-End  Enlarged  to 
Show  Details  of  Construction 
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Typical  \nstallation  of 
Anaconda  Hollow  Conductors 


for  Bus  Structures 


Engineers  of  New  England 
Power  Association  used 
Anaconda  Hollow  Conduc¬ 
tors  for  all  220  kv  bus 
structures  on  its  Fifteen 
Mile  Falls  to  Tewksbury 
transmission  line  . . .  On  the 
same  project  Anaconda  Seam¬ 
less  Copper  Dead¬ 
end  Connectors  and  Ana 


Anac^dA 

from  miw  consumer 


high-strength  Bronze  Clev¬ 
ises  were  used  throughout. 

For  New  England  Power 
Association  ...  as  for  others 
from  coast  to  coast  .  .  .  Ana¬ 
conda  has  demonstrated  its 
ability  to  supply  wires  and 
cables  for  every  electrical  re¬ 
quirement,  including 
mdA  special  applications. 


Anaconda  Wire  &  Cable  Company 

GENERAL  OFFICES:  25  BROADWAY,  NEW  YORK 
CHICAGO  OFFICE:  20  NORTH  WACKER  DRIVE 
Sales  Offices  in  Principal  Cities 


I  4-'10000  kT-a. 
Aato  Transformers 


I 


.  .  .  installed  at  the  San  Bernardino 
substation  of  the  Southern  Sierras 
Power  Company  and  used  to  tie-in 
the  Southern  Sierras  system  with 
that  of  the  Los  Angeles  Gas  &  Elec¬ 
tric  Company.  They  have  a  high 
voltage  of  120,000,  and  low  voltage 
of  95,000,  with  a  tertiary  of  13,200 
volts. 

Auto  transformers  are  only  one 
of  the  many  types  of  special  service 
transformers  built  by  Allis-Chal- 
mers.  Others  include  tap  changing 


transformers  for  operation  under 
load  and  facilitating  the  tying-in 
of  one  system  with  another,  and 
transformers  with  forced  air  cool¬ 
ing  to  raise  the  capacity  during 
periods  of  peak  loads. 

In  addition  to  power  trans¬ 
formers  Allis-Chalmers  also  builds 
distribution,  vault,  subway,  and 
furnace  transformers,  motors,  gen¬ 
erators,  armorclad  switchgear  and 
special  electrical  machinery.  Write 
for  bulletins. 


ALLIS' CH/1LMER5 

I  Allis-Chalmers  Manufacturing  Company,  Milwaukee  
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FIBREX  TREE  WIRE 

Protects  primary,  secondary  and  arc  circuits 


Winter  is  practically  over  and  conditions  are  favorable 
for  the  line-gang  to  make  a  thorough  check-up  of 
primary,  secondary  and  arc  circuits.  Particularly  should 
wires  that  run  through  trees  be  closely  inspected  for 
bare  spots  or  places  that  are  badly  worn — every  time 
one  is  found  FIBREX  Tree  Wire  should  be  spliced  in. 

FIBREX  prevents  arcing,  short  circuits  and  leakage. 
It  presents  minimum  surface  to  sleet,  wind  and  snow. 


Moisture  increases  its  wearing  qualities.  It  is  non- 
inductive,  will  not  rot  and  cannot  rust. 

FIBREX  Tree  Wire  is  making  friends  in  every  part  of 
the  United  States  for  the  lighting  companies  and  central 
stations  upon  whose  lines  it  is  installed,  because  by  the 
use  of  FIBREX  steadier  illumination  is  assured  in  the 
homes  and  on  the  streets. 

Samples  and  a  copy  of  the  booklet  "FIBREX  Tree  V('ire” 
will  be  furnished  on  request. 


SimpiexIre&CabieS 

MANUFACTURERS 
201  DEVONSHIRE  ST.,  BOSTON. 

BKANCH  SALES  OFFICES 

CHICAGO,  504  W.  Monrop  St.  SAN  FRANCISCO,  300  Fourth  St. 

NEW  YORK,  1.32S  Broadway,  CLEVELAND,  2010  Union  Trust  Bldiir. 
PHILADELPHIA,  1227  Fididity-Philadelphia  Trust  Buildinsr 
JACKSONVILLE,  417  Barnett  National  Bank  Building' 


SIMPLEX  INSULATED  WIRES  AND  CABLES 
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A  New  and  Improved 

AETNA 

Rubber 

LINEMEN^  S  GLOVE 


Service 

Only  pure  rubber,  cured  by  steam,  produces  a 
glove  that  will  meet  the  requirements  of  this 
important  use.  AETNA  GLOVES  are  pure 
rubber,  and  are  steam  cured.  Style  illustrated 
is  Class  “B,”  our  ElOOO.  Guaranteed  10.000 
volts.  Intended  for  use  under  protecting 
leather  gloves. 

Recent  test  reports  from  The  Electrical  Testing  Laboratories,  New  York  City,  and 
Public  Utility  Companies  show  the  New  and  Improved  AETNA  GLOVES  to  withstand 
a  much  higher  voltage  before  breakdown  and  a  lower  milliampere  leakage  at  rated 
voltage,  as  indicated  by  the  illustration  below. 


MILLIAMPERE 


Made  to  meet  N.E.L.A.  Specifications 


NOW 


STEAM 

CURED 


FOR 


Maximum  Protection 

Dependability 

Performa 


Guaranteed  against  defects  in  material  or  manufacture,  or  failure  under  rated  voltage 


WRITE  FOR  CIRCULAR  TODAY! 

The  Aetna  Rubber  Company 

MAIN  OFFICE  AND  FACTORY 

Ashtabula,  Ohio 
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Mercury  Arc  Power  Rectifier 
for  600  volt  D.C.  service 


nee — always 

Although  60%  of  the  orders  for 
A.B.B.  rectifiers  in  1930  were  from 
new  users,  over  72%  of  the  capacity 
in  K.W.  was  ^^repeat  business.” 

New  orders  show  confidence;  re¬ 
peat  orders  indicate  satisfaction. 

AMERICAN  BROWN  BOVERI  CO.,  INC. 
CAMDEN,  N.  J. 

Pioneers  in  Mercury  Arc  Power  Rectifiers 


AMERICAN  BROWN  BOYERI 
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LDMIE>(&AiriEIRIIAILC& 

Main  p1ant>  S.  Milwaukee,  Wis.*  Branch  plants,  E.  Stroudsburg,  Pa.,  Barton, 'Wis.,  Gary,  Ind.,  Scarboro  Jct.,Ont.,  Canada 


L-M  Potheads  are  made 
for  indoor  and  outdoor 
service,  for  one,  two, 
three  and  four  conduc¬ 
tors  and  in  various  types 
to  allow  for  mountings 
and  applications  to 
satisfy  your  special  re¬ 
quirements. 


line 
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Here  Is  Selecliw  Iconomy* 


EIJ'XTRICAT.  WORLD— 28.  1931 


This  editorial  in  Electrical  World  recognizes  a  trend  which 
Hi-Voltage  Equipment  Company  saw  coming  many  years  ago. 

We  feel,  however,  that  the  editorial  might  be  justified  in  covering 
more  ground — all  substations  are  getting  better,  and  for  two  rea¬ 
sons — engineers  are  making  them  better  and  demands  on  them  are 
more  exacting. 

When  Hi-Voltage  first  began  making  outdoor  equipment  years  ago, 
we  based  our  engineering  on  our  belief  of  a  coming  desire  for 
better  substations. 


The  steady  increase  in  our  business — the  quick  responses  to  each 
improvement  we  have  announced,  have  indicated  there  is  such  a 
desire. 


Hi-Voltage  Air  Break  Switches — Gang  Disconnects — Fuses — Bus 
Supports  and  Connectors — are  built  to  meet  your  most  exacting 
demands. 


Hi-Voltage  Air  Break  Switches,  for  example,  always  break  the  load 
— arc  strong,  well  designed  to  last  indefinitely  without  attention. 
Monel  ball  and  bronze  race  bearings  make  lubrication  unnecessary 
and  keep  operation  easy.  Sleet  protection  has  been  tried  and 
proved  adequate. 

All  Hi-Voltage  Equipment  is  built  with  that  extra  care  which  a 
good  engineer  likes  to  see.  The  cost  is  seldom  much  more. 


jjC  Selecti\’e  Economy — economy  at  those  points  which 
produce  the  best  results  over  all.  Switching  is  one 
of  the  focal  points  of  system  economy.  Better 
switching  produces  startling  economy. 


I 


I U  U ISI 


Better  Industrial 
Substations 

A  RECENT  inspection  of  several  industrial 
substations  serving  high-class  manufacturing 
plants  reveals  a  decided  trend  toward  more  solid 
electrical  construction  at  these  distributing  points. 
The  contracting  engineers  in  each  case  say  that 
their  clients  have  come  to  prefer  first-quality  elec¬ 
trical  service  with  but  a  minor  emphasis  on  equip¬ 
ment  cost.  Labor  expense  is  now  so  important  a 
factor  in  production,  despite  the  increasing  use  of 
marvelous  machinery,  that  interruptions  of  the 
manufacturing  process  resulting  from  poorly 
planned  or  too  hastily  erected  electrical  installa¬ 
tions  are  not  to  be  tolerated  if  reasonable  fore¬ 
sight  can  prevent  them. 

This  greater  solidity  of  construction  does  not 
mean  that  the  industrial  electrical  engineer  has 
launched  upon  an  intellectual  joy  ride  toward  the 
destination  of  duplicated  services  and  extreme 
flexibility  of  wiring  and  switching  without  regard 
to  bread-and-butter  needs.  It  does  mean  that  the 
manufacturers  concerned  have  approved  a  policy 
on  the  part  of  the  electrical  contractor  of  building 
for  quality  rather  than  for  cheap  service.  There 
is  no  small  amount  of  betterment  work  going 
forward  in  which  old  installations  arc  being  re¬ 
vamped  to  provide  a  comprehensive  list  of  de¬ 
siderata.  This  list  comprises  increased  kva. 
capacity,  closer  regulation  of  voltage,  improve¬ 
ment  of  power  factor,  increased  spacings  between 
conductors,  better  ventilation,  selective  use  of 
transformer  banks  to  meet  changing  loads,  safety 
interlocks  on  gang  -  controlled  disconnecting 
switches  in  connection  with  intentional  phase-wire 
grounding,  the  employment  of  a  little  more  rigid 
conduit  and  fittings  to  protect  heavy  conductor 
runs  back  of  switchboards,  the  provision  of  suit¬ 
able  jacks  and  plugs  to  enable  power-factor  and 
other  readings  to  be  freely  taken  on  particular 
feeders,  intensive  lighting  of  all  parts  of  substa¬ 
tions  and  the  provision  of  disconnecting  facilities 
to  prevent  spread  of  local  disturbances. 

Such  improvements  when  carried  out  on  a 
sound  engineering  basis  cannot  fairly  be  classed  as 
“frills”  or  extravagances.  In  the  plants  scruti¬ 
nized  they  appeared  to  be  fully  justified  by  their 
evident  contribution  to  safer  and  better  service. 


^  I- 


I  L  I  JGL  ^-TM 
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because  the 


And  Forgings 

are  Dependable 

Why  is  a  drop  forging  dependable?  Because  it  is 
uniform — because  there  is  no  danger  of  concealed 
flaws  or  hidden  defects. 

A  forging  has  the  advantage  of  starting  production 
with  refined  steel  bars.  BTC  drop  forged  high 
tension  suspension  insulator  caps  have  the  further 
advantage  of  Anti-Corrosive,  1035  Copper-Bearing 
steel.  Once  the  dies  are  locked  securely  in  position, 
accuracy  is  assured  and  the  caps  are  hammered  out 
in  full  view  of  the  operator  with  no  chance  of  con¬ 
cealed  flaws  or  hidden  defects. 

BTC  drop  forged  caps  are  stronger  and  offer  ma¬ 
chined  accuracy.  They  are  forged  from  the  best 
known  commercial  rust- resisting  metal  (Copper- 
Bearing  Steel)  and  hot  dip  galvanized  to  the  most 
rigid  specifications. 

This  extra  protection ;  these  added  features  have 
won  preference  and  distinction  for  BTC  drop 
forged  caps,  and  Engineers  the  Country  over  are 
placing  this  added  margin  of  safety  in  their  speci¬ 
fications.  Specify  BTC  drop  forged  caps  for  your 
high  tension  suspension  insulators. 

THE  BREWER-TITCHENER  CORPORATION 
Cortland,  New  York 


1.  They  are  uniform  in  quality. 

2.  They  are  superior  in 
strength. 

3.  They  are  uniform  in  di¬ 
mensions. 

4.  They  can  be  heat  treated  to 
give  maximum  strength  with 
minimum  weight. 

5.  They  have  precision  milled 
joints  and  drilled  holes. 

6.  They  are  free  from  hidden 
defects  and  concealed  Haws. 

7.  They  give  extra  protection 
to  your  lines. 


Dropfbrfers^  ^  ^ 
the  Electrical  Industry 


ASK  YOUR  INSULATOR  MANUFACTURER 
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What  is 
back  of 

P&H  PROCESS  POLES 

Accepted  standards  of  pole  specifications  are  not  alone  the 
full  measure  of  pole  value.  P  &  H  Chemists  and  Engineers  are 
constantly  striving  in  the  laboratory  and  in  the  field  to  discover  new 
ways  to  raise  P  &  l-l  standards.  To  their  notable  contributions  of 
the  past,  they  have  recently  added  a  method  of  greatly  increasing 
the  saturation  of  the  preservative  in  the  groundiine  area  of  butt- 
treated  poles. 

We  now  guarantee  a  saturation  of  at  least  36  pounds  of  creosote 
per  cubic  foot,  to  a  sapwood  depth  of  one-half  inch  throughout  the 
groundline  area,  in  addition  to  guaranteed  one -half- inch  sapwood 
penetration.  This  assures  even  longer  life  for  “P&H  PROCESS” 
Poles. 

An  exacting  system  of  inspection,  extreme  care  in  maintaining  sani¬ 
tary  yard  conditions,  the  use  of  modern  equipment  for  proper  handling 
and  butt-treatment,  and  the  continuous  education  of  skilled 
workmen  .  .  .  these  are  some  of  the  other  things  we  do 
to  give  you  that  extra  value  and  service  you  get  only  in 

“P&H  Process”  Poles. 

Back  of  P  &  H  Poles,  also,  is  a  Fast  Shipping  Service  of 
unusual  dependability  on  all  your  Cedar  pole  requirements — 

Northern  White  Cedar  and  Western  Red  Cedar. 

RAGE  .AND  HIEE  CO. 

M1!V!VE  APOLI$», 

New  York,  N.  Y.,  50  Church  St.  Chicago,  III.,  20  No.  Wocker  Drive  Bldg. 

Boston,  Moss.,  733  Public  Service  Bldg.  Kansas  City,  Mo.,  601  Dwight  Bldg. 

Pittsburgh,  Pa  ,  1210  Grant  Bldg.  Dayton,  Ohio,  854  Reibold  Bldg.  Omaha,  Neb.,  71 1  Electric  Bldg. 


"5fi7/  in 

the  Leitd’" 


nr-v — 77^ - - -  7 - T — ? -  '--nig.y - - - - - - - '  7  j 


[  36  f^Qi  U  N  D  S 
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CROUP  OPERATED 


ISCONNECTINC 

^SWITCH 


Th  is  SS  Disconnecting  Switch  is  simple  to  install,  rugged, 
and  surprisingly  easy  to  operate. 

The  insulator  stacks  of  each  phase  rotate  simultaneously, 
but  in  opposite  directions.  Blade  and  contact  supports 
are  of  heavy  copper.  The  jaw  housings  are  combina¬ 
tion  blade  guides  and  corona  shields.  All  current 
carrying  parts  are  of  copper  or  bronze. 

In  addition  to  the  underhung,  as  here  illustrated,  this 
switch  is  furnished  for  upright  or  for  vertical  operation. 
All  parts  are  interchangeable  and  all  types  can  be  fur¬ 
nished  with  either  manual  or  motor  control. 


Outdoor  switchins  structures  at  new  Gorgas  Steam 
PlanL  completely  equipped  with  115  KV  and  50 
KV  Types  107,  108,  and  109  switches. 


Other  SS  Equipment - 

In  addition  to  our  famous  Drop-Out  Fuses, 
we  manufacture  a  complete  line  of  Air- 
Break  Switches,  Relay-Controlled  Fuses, 
Automatic  Line  Sectionizers,  Motor  Mech¬ 
anisms,  Relays  and  similar  electrical  equip¬ 
ment.  Domestic  and  foreisn  inquiries 
promptly  handled. 


WRITE  FOR  BULLETIN  360,  AND  PRICES 


SOUTHERN  STATES 

CrguipmentCbmaanu 


SALES  AGENTS 


The  Demmcrt  Company, 

106  We«t  Third  Street, 

Los  Angeles,  Cal. 

H.  Douglas  Stier, 

Room  711  101  Marietta  Street, 
Atlanta,  Ga. 


Utility  Supply  Co., 

305-30  M.  &  M.  Building, 

Houston,  Texas. 

Equipment  Sales  &  Engineering  Co. 
220  E.  42nd  Street, 

New  York.  N.  Y. 


Frank  P.  Withers, 

2022  Chase  Avenue, 
Chicago,  Ill. 

J.  Parks  Hutcheson  Co. 
1306  Fulton  Building, 
Pittsburgh,  Pa. 


J.  F.  Shouse  8k  Co., 

1197  Starks  Bldg., 

Louisville,  Ky. 

Gough,  Gough  8k  Hamer,  Ltd. 
Christchurch, 

New  Zealand. 


Cleanliness . . . 


is  a  strict  regulation  in  all  McFarland 
yards.  It  not  only  includes  the  ordinary 
precaution  of  removing  all  vegetation 
from  under  and  around  stored  poles  but 
every  stack  of  poles  is  neatly  piled — on 
tank  creosoted  skids  —  between  creo- 
soted  upright  supports. 

Note  the  liberal  clearance  under  pole 
piles,  which  insures  free  air  circulation 
so  necessary  to  complete  protection  of 
the  poles  while  in  storage. 

This  is  but  typical  of  the  care  taken  in 
handling  your  poles  before  delivery  that 
you  may  have  the  full  and  naturally 
long  life  in  McFarland  Cedar  Poles. 

You  are  cordially  invited  to  inspect 
equipment,  methods  and  stock  at  any  of 
the  McFarland  plants. 


L.  D.  McFarland  go.,  ltd.  Treating  PlantH  and  Storaire  Tarda — Minneapolla,  Minn.;  Sand  Point,  Idaho;  Milwaukf^. 

*’  '  Ore.  Salea  Oflicea — 77  W.  Waahingrton  St..  Chicago,  111.;  Minneapolia.  Minn.;  Mil- 

General  Offices  waukee.  Oreron. 

SAND  POINT,  IDAHO 
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.  but  all  insulators 
look  alike”  ■«-  — — n 


“’TIint’s  true,  hut  iiisiilutors  are  like  egg§  — 
you  eaii’t  judge  them  hy  appearances.  Let  us 
take  just  one  thing  as  an  example.  For  many 
years  insulator  maiiufactiirers,  including  the 
Loeke  Insulator  Corporation,  have  heen  aj)- 
plying  so-called  ‘‘sand”  as  a  cement  grip. 
Ask  any  insulator  salesman  about  this  and  he 
Hill  tell  you  that  it  is  so  and  give  you  lots  of 
perfectly  good  reasons  for  such  a  practice, 
llnsanded  insulators  hav«*  always  heen  slun’t- 
lived  and  highly  erratic  in  performance  com¬ 
pared  with  those  with  the  sanded  cement 
grip.  This  is  why  all  modern  insulators  are 
made  with  sanded  cement  grips. 

But  the  Locke  (Company  goes  further.  Sand 
particles  vary  eonsiderahly  in  size  and  regu¬ 
larity.  Obviously,  the  wide  variation  which, 
in  most  insulators,  exists  in  the  size  of  the 
sand  grains  will  introduce  a  decided  variable 
into  the  performance  of  the  insulator.  By 
much  experiment  the  Locke  Insulator  Cor¬ 
poration  have  determined  the  permissihle 
tolerances  in  size  which  will  allow  the  insu¬ 
lator  to  develop  uiaximum  strength  and  maxi¬ 
mum  uniformity. 

That  is  on€*  of  the  reasons  why  we  can  offer 
you  a  standard  10"  suspension  insulator  at 
an  even  lower  price  with  a  cmiihiiu'd  im*- 
ehanical  and  electrical  rating  of  IB,00() 
pounds  — an  insulator  which  has  no  rival  for 
either  strength,  uniformity,  or  permanence.” 


LOCKE— 18100 

SPACING— ,53/^  ill. 


LOCKE— 5800 

SPACING— 534  in. 


LOCKE— 18101 
SPACING— 3»/8  in. 


LOCLt  a 

PORCtLAIN  INSULATOR/ 


locrt  IN$llL\TCr  CORPOCAIION 


44  b  » 


CALTI/WCrt,  /HAPYL4ND 


EI.ECTRICAI.  \VORLD_.Vfari:/i  2S,  193i 
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FAMOUS  PROGRESSIONS  IN  EQUIPMENT 


ONE  OF  A  SERIES 


Photo  of  Mr.  Eiiifon't  loromotire  hy  Eicing 
flalloicay. 

Photo  of  the  moilern  locomotire  hy  eourteHy  of 
r.  M  fit.  P.  «  P.  R.  R. 


Thomas  A.  Edison’s  experimental 
electric  locomotive  of  1880,  con¬ 
trasted  with  the  power  unit  that 
hauls  the  Olympian  daily  over  the 
Rockies  visualizes  as  few'  other  com¬ 
parisons  could,  the  progress  of  elec¬ 
tricity  in  transportation  during  a 
half-century. 


Write  for  Publication  No.  6 


Progress  in  elearic  locomotives,  great  as  it 
has  been,  is  hardly  more  than  a  first  step. 
Barely  one  per  cent  of  steam  railroad  right  of 
way  has  been  electrified.  There  is  but  a  trifle 
more  than  45,000  miles  of  electric-powered 
right  of  way  in  the  whole  United  States.  As 
it  gains  distance  we  shall  see  locomotives  that 
overshadow  those  of  today  as  today’s  over¬ 
shadow  Edison’s  early  experiment. 

Eventually  all  major  transportation  will  be  by 
electric  power  and  with  equal  certainty  Delta- 
Star  control  apparatus  will  play  a  large  part 
in  it.  It  is  the  objea  of  all  railroads  to  arrive 
safely  at  destination  on  time,  which  presup¬ 
poses  certainty  of  operation  of  all  equipment 

- a  quality  that  is  outstanding  in  Delta- 

Star  Metal  Clad  Switchgear. 


■  n;  1 


m 


IT  takes  no  long-distance  phone 
call  to  bring  your  Davey 
Compressor  scurrying  to  the  spot 
where  big  volumes  of  compressed 
air  are  needed  —  the  chances  are 
that  it’s  already  there  and  waiting, 
but  if  not,  its  facility  for  quick 
travel  will  amaze  you. 

Your  job  may  be  located  anywhere 
between  a  paved  street  and  a 
mountain  of  virgin  timber. 
"Davey”  sets  no  conditions  and 
asks  no  handicaps.  In  the  major¬ 
ity  of  cases,  the  combined  "Cater- 
pillar”-Davey  unit  is  ideal:  it 
travels  literally  everywhere,  operates 
an  endless  variety  of  tools,  and 
leaves  the  Tractor  free  for  draw- 
bar  work  when  air  is  not 
needed.  Other  tractor  mountings 
include  Fordson  and  McCormick. 


DAVEY  COMPRESSOR  CO..  INC.,  Kent,  Ohio 
Send  me  the  story  of  the  500  hour  competitive  tests  in 
the  booklet  "Four  Air  Compresst>rs  Went  to  School.” 


Deering;  while  the  same  excel¬ 
lent  Compressor  is  furnished 
for  trailer,  skid,  railroad,  (any 
gauge)  and  other  mountings 
as  ordered. 

"Davey”  is  1931’s  big  news 
in  the  compressor  field.  Air¬ 
cooled,  amazingly  light  for  its 


capacity,  delivering  really  cool 
air  which  prevents  carbon  for¬ 
mation —  this  machine,  tested 
for  years  under  exacting  con¬ 
ditions  and  proved  a  success, 
deserves  your  careful  study. 

Please  send  the  coupon  now.  Attractive  lit¬ 
erature  —  straight-from-the-shoulder  facts 
— will  he  sent  you  at  once. 


DAVEY  COMPRESSOR  COMPANY,  INC.,  KENT,  OHIO 
Sales  Representatives  in  AU  Principal  Cities 

The  method  of  cooling  air  compressors  through  the  use  of  metals  of  high  heat  conducting  quality  and 
capacity,  as  contained  in  Davey  Compressors,  is  fully  protected  by  patent 


AIR 

COOLED 
.  AIR  . 


ompressors 
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FLEXIBILITY 


OFFICES 


Asheville.  N.  C. 

Klectrlc  Supply  C'o. 

<  'ommerce  Street 

Montreal,  tiuebec 

W.  O.  Taylor  &  Co. 

415  Canada  Cement  Bldg. 

Atlanta.  Georgia 

Roy  Young 

405  Bona  Allen  Bldg. 

New  Orleans,  I,a. 

Lyman  C.  Reed 

708-10  Glrod  St. 

Boston.  Mass. 

Geo.  n.  Wahn  Go. , 

69-71  High  Street 

New  York.  N.  Y 

D.  F.  Potter.  Jr. 

Graybar  Bldg. 

Buffalo,  N.  Y. 

John  E.  Hoffman 

280  Carolina  St. 

New  York  (Export) 

Parr  Elwtrlc  Export  Corp. 

77  Warren  St. 

Chlrago.  III. 

John  H.  Smith 

844  Rush  St. 

Omaha,  Neb. 

J.  H.  Nicholson 

6315  N.  33rd  St. 

Cincinnati.  Ohio 

8.  L.  Currier 

833  Union  Trust  Bldg. 

Philadelphia,  Pa. 

J.  Edward  Bollch 

1015  Chestnut  St. 

Cleveland.  Ohio 

Public  Service  Supply  Co. 

627  Union  Trust  Bldg. 

Phoenix,  Arizona 

Frank  C.  Kaasett 

15  East  Jackson  St. 

Dallas.  Texas 

F.  T.  Morrissey  A  Co. 

1008  Allen  Bldg 

Pittsburgh.  Pa. 

Continental  Sales  A  Eng.  Co. 
943  Oliver  Bldg. 

Denver,  Colo. 

Joy  &  Cox,  Inc. 

314  Tramway  Bldg. 

Portland.  Oregon 

Allied  Industries,  Inc. 

200  North  1 3th  St. 

Detroit,  Michigan 

Richard  P.  Johnson 

10-230  General  Motors  Bldg 

Raleigh,  N.  C. 

W.  R.  Phillips 

507  Cleveland  St. 

Indianapolis,  Indiana 

Scott  Jaqua  Co.,  Inc. 

202  Indiana  Terminal  Whse. 

Richmond,  V'a. 

Edwin  Wortham,  Engineers 
Box  910 

Lincoln,  Neb. 

KnterprLse  Klectrlc  Co. 

1425-35  M  St. 

San  Francisco,  Calif, 

C.  F.  Henderson 

Call  Building 

Los  Angeles,  Calif. 

Thomas  Machinery  Co. 

912  E.  3rd  St. 

Seattle,  Wash. 

Equipment  Sales  Co. 

514  Lloyd  Bldg. 

Milwaukee,  Wls. 

W'm.  H.  Fernholz 

1043  Cly bourn  St. 

Toledo,  Ohio 

Howard  J  Wittman 

612  Spltzer  Bldg. 

Minneapolis,  Minn. 

Joseph  I..  Barnard 

2101  Blalsdell  Ave. 

York,  Pa. 

Harry  W.  Motter 

25  N.  Duke  St. 

Flexibility,  one  of  the  principal  characteristics  of  the 
Marine  Corps,  is  also  a  necessary  attribute  of  the 
successful  manufacturing  organization.  The  cadence  of 
every-day  life  continues  to  increase — the  fad  of  today 
becomes  the  necessity  of  tomorrow.  The  public  is 
accustomed  to  the  acceptance  of  new  ideas — to 
improved  products  —  to  better  service.  And  the  public 
demands  their  continuance.  Consequently  the  industrial 
and  commercial  organizations  that  serve  the  consumer’s 
needs  have  come  to  an  appreciation  of  the  necessity 
for  flexibility. 

In  serving  the  electric  light  and  power  companies,  the 
Kuhiman  organization  has  seen  the  advantages  of  flexi¬ 
bility  and  has  developed  that  quality  to  a  high  degree. 
This  flexibility  makes  new  ideas  and  improvements 
immediately  available  in  Kuhiman  Transformers;  it  also 
assures  unusually  prompt  and  efficient  service  upon 
special  transformer  requirements. 

KUHLMAN  ELECTRIC  COMPANY 

Bay  City,  Michigan 


KUHLMAN 

TmVMSFORMERS 

LOW  LOSSES  '  '  '  LONG  LIFE 
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New  Matthews 

will  save  thousands  of  dollars 
for  operating  companies _ 

Outstanding  improvements  over  anything  offered  for  the  same  purpose 
plus  less  cost  installed  is  why,  wherever  shown,  this  new  guard  has  won 
the  favor  of  operating  company  officials.  There  is  only  one  piece  to  handle 
and  it  is  easily  and  quickly  installed — this  means  lower  installation  cost; 


the  freight  cost  on  these  guards 


is  lower  because  they  w  ill  n  est 


70%,  one  within  the  other.  Read 


the  many  exclusive  advantages 


of  the  M  a  1 1  h  e s  Guard;  try 


some  of  them  and  see  we  have 


been  conservative  in  our  claims. 

Fig.  2.  Illuflralton  helov.’  ihov.'t  ho\K'  guards  nesl 

Fig.  1 
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Guy  Guard 

Outstanding  Features 

Easily  and  quickly  installed  in  about  one  minute.  ••  Oval  holes 
permit  placing  either  head  or  nut  of  clamp  bolt  on  top  surface  of 
Guard.  ••  May  be  installed  from  the  ground  from  right  or  left  side 
on  any  guy  without  the  aid  of  ladder  as  the  only  attachment  to  make 
secure  is  one  guy  clamp  bolt  near  the  ground.  See  Fig.  1,  4  and 
5.  ••  So  designed  that  they  will  nest  70%  —  one  within  another. 
This  puts  them  in  third  rate  freight  classification  which  saves 
from  14%  to  24%  all  over  the  U.  S.  A.  and  more  to  foreign  coun¬ 
tries  by  water  routes.  This  feature  saves  space  on  line  trucks  and  in 
store  rooms  and  makes  it  easy  to  handle  bundles  of  six.  See  Fig.  2. 
••  Rigidly  bolted  to  guy  clamp,  cannot  twist  or  turn  over  with 
variation  in  tension  ol  strand.  ••  Rigidly  and  automatically 
clamps  strand  at  upper  end  of  guard. Will  go  on  any  size  strand  from 
16  to  inch.  ••  Will  not  slip  up  or  down  on  the  guy  if  hit  by 
vehicle.  ••Full  visibility  from  any  direction.  Front  view  three  Inches, 
side  view  two  and  one-quarter  Inches,  diagonal  view'  two  and  three 
quarter  inches.  ••  There  are  four  places  where  this  guard  may  be 
attached  to  the  guy  clamp  bolts.  This  provides  the  necessary 
flexibility  for  taking  care  of  anchor  rods  that  may  protrude  as 
much  as  50  Inches  from  the  ground.  See  Fig.  1  and  6.  ••  Only 
touches  guy  wire  at  one  point.  This  eliminates  vibration,  wear 
and  noise.  ••  Made  of  hot  dip  galvanized  No.  14  Birmingham 
gauge  steel. 

GC^ 

W.  N.  MATTHEWS  CORPORATION 

Engineers  and  Manufacturers  *  *  '  St.  Louis,  Mo. 


ShoiVf  a  close-up  oj  the  automatic  grip  at  upper 
end  oj  Guard  after  being  turned  at  an  angle  of 
about  45°  to  the  strand. 


Fig.  5 


Fig.  6 
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^TERMINAL 

HEADQUARTERS 

B 

SHERMAN 

Standard 

Soldering 

Lugs 


□ 


The  practical  thing  is  to  standard- 


TWO  HOLE  PAT.  APP. 


CENTER  FORMED 
PAT.  APP. 


ANGLE  PAT.  APP. 


ize  on  this  line 

Sherman  Soldering  Lugs  are  approved  and 
listed  by  the  Underwriters’  Laboratories. 
The  requirements  are  very  exacting  and  our 
designs  and  dimensions  have  been  carefully 
worked  out  to  secure  rating  as  approved  fit¬ 
tings.  Underwriters’  approval  furnishes 
absolute  guarantee  of  efficiency. 

All  round  end  Sherman  Lugs  smaller  than 
15/16  in.  O.  D.  are  made  under  the  Sherman 
Patent  and  are  the  type  which  has  secured 
great  prominence.  In  appearance  they  are 
superior  to  any  others.  They  are  absolutely 
seamless  all  around.  The  solder  cannot  leak 
out  at  closed  end,  making  messy  job  and 
wasting  solder.  Better  conductivity  is  also 
secured.  The  seamless  lugs  are  much  more 
satisfactory  than  old  style  made  from  tubing. 
We  strongly  recommend  use  of  round  end 
lugs  in  small  sizes  whenever  possible.  They 
are  better  and  more  economical.  Careful 
analysis  shows  that  the  use  of  square  end 
lugs  is  usually  a  custom  and  not  a  necessity. 
However,  square  end  lugs  can  be  furnished 
if  necessary. 

Our  line  of  lugs  is  complete — there  is  a  type 
for  every  need. 

Samples  furnished.  A  charge  is  made  for 
the  large  sizes  but  credit  is  given  if  returned. 


We  also  make 
SHERMAN 
Heavy  Duty 
Soldering  Lugs 

They  are  reliable,  durable, 
and  made  free  from  the 
faults  that  are  provin({  so 
troublesome  in  ordinary  lu^s. 
Smooth,  uniform,  and  prac¬ 
tically  designed.  You  f(et 
better  conductivity.  Seam¬ 
less  extra  heavy  cupper  tub- 
infi  is  used.  Ttiis  complete 
line  gives  you  adequate  size, 
weight,  and  strength.  Con¬ 
tact  surfaces  are  flat 


H  B.  SHERMAN  MFG.  CO. 


BATTLE  CREEK 
MICHIGAN 


*H  EADQUARTERS 
FOR  TERMINALS 

Slicriiiiiii  iiiakcN  a  high  (|iialit.v. 
coiiiitletc,  anil  ri'onoiiiiral  line  of 
terininalH  for  the  ends  of  the  eahles 
and  wires.  They  are  now  Kenerally 
aeeepted  as  the  proper  terminals  to 
use  heeanse  of  their  exclusive  ad- 
xantages  and  eeonomy. 

.34 
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EVERDUR 

^  BOLTS,  NUTS 
&  WASHERS 

MkJ  for  high-amperage 
apparatus  jj 


EVERDUR  is  an  exclusive  Anaconda 
alloy  of  copper  (96%),  silicon  and 
manganese.  It  possesses  high  strength, 
high  fatigue  limit  and  great  resistance  to 
corrosion.  In  the  form  of  bolts,  nuts, 
washers, rivets,clamps,turn-buckles,etc., 
Everdur  is  widely  used  in  electrical 
apparatus  under  the  most  severe  con¬ 
ditions  of  climate  and  mechanical  stress. 

The  bus  sectionalizing  switch  illustrated 
is  the  product  of  Electrical  Engineers 
Equipment  Co.,  Melrose  Park,  Ill.  Bolts, 
nuts  and  washers  in  the  current-carrying 
parts  are  of  Everdur  Metal — further  illus¬ 
trating  the  increased  recognition  given 
Everdur  by  the  electrical  industry. 

Everdur  Metal  is  made  by  The  American 
Brass  Company  chiefly  in  such  commercial 
forms  as  sheets,  wire,  rods,  tubes,  etc. 
Names  of  fabricators  making  and  stock¬ 
ing  specific  forms  of  Everdur  Metal  for 
outdoor  service  will  be  furnished  on 
request.  For  detailed  information,  write 
for  Publication  E-2,  Sixth  Edition. 


Special  10,000  ampere,  3  pole  bus  section¬ 
alizing  switch  for  440  volt,  60  cycle  service. 
All  bolts,  nuts  and  washers  in  the  current- 
carrying  parts  are  of  Everdur  Metal.  Manu¬ 
factured  by  Electrical  Engineers  Equipment 
Co.,  Melrose  Park,  Illinois. 


THE  AMERICAN  BRASS  COMPANY 

General  Offices:  Waterbury,  Connecticut 
Canadian  Mill:  ANACONDA  AMERICAN  BRASS  LTD. 
New  Toronto,  Ont. 


ANACONDA  COPPER  &  BRASS 
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Fuse  replacement  costs 
mount  with  the  load,., unless 


FLIPONS 


guard  home  circuits 


Each  year  new  electrical  appli* 
ances  for  the  home  add  desirable 
load.  But  as  this  load  increases,  fuse 
replacement  costs  mount  too  .  .  . 
unless  Westinghouse  Flipons  guard 
the  home  electrical  circuits.  Thirty  or 
forty  thousand  dollars  (such  as  two 
prominent  utilities  spent  in  1930)  is 
entirely  too  much  to  pay  for  service 
restoration  .  .  .  when  with  Flipons  the 
housewife  can  restore  service  by  a  flip 
of  a  handle. 


Flipons  can  be  operated  as  easily  as  a 

wall  switch.  All  that  is  necessary  to  restore  service  is  to  move  the  handle 
to  the  extreme  “off”  position  to  re-latch  the  mechanism,  then  throw  it 
“on”.  Their  desirable  time-lag  characteristics  avoid  unnecessary  inter¬ 
ruptions  on  slight  momentary 
overloads.  They  are  tinker-proof 
and  protect  the  wiring  at  all  times 
and  under  all  conditions. 


This  curve  of  the  increase  in  the  possible  elec¬ 
trical  load  in  the  home  shows  why  fuse  replace¬ 
ment  costs  are  mounting. 


Have  a  specialist  show  you  a  No¬ 
fuze  Load  Center  equipped  with 
Flipons.  Test  it  .  .  ..get  complete 
information  .  .  .  then  you’ll  see 
why  several  light  and  power 
companies  are  insisting  that  cir¬ 
cuits  be  protected  by  Flipons. 


Flipons  are  as  easily  operated 
as  a  wall  switch. 


Service,  prompt  and  e^cient,  by  a  coast -to -coast  chain  oj  well-equipped  shops 


W^tin^oui^ 


TUNK  IN  THK  WI  STINGHOUSE  PROGRAM  OVER  KDKA,  KYW,  WBZ  AND  ASSOCIATED  N.  B.  C.  STATIONS  SUNDAY  EVENINGS. 
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purity. 
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“MEG”  Insulation  Tester 
Kanges  up  to  100  megohms, 
500  volts. 


“BRIDGE-MEG” 
Resistance  Tester 
Range  .01  ohm  to  100  megohms. 


“MEGGER”  Ground  Tester 

for  testing  the  resistance  to  earth  of  installed 
ground  connections. 


1000- Volt 
“SUPER-MEG” 
Insulation  Tester 
Range  0  to  200  megohms. 


Standard 

High-range  - 

“MEGGER”  Testing  Set 
Ranges  up  to  10,000  megohms. 


Motor-driven 
High-range  “MEGGER”  Testing  Set 


“BRIDGE-MEGGER”  Testing  Set 

Ranges  from  .01  ohm  up  to  2000  megohms. 


INSTI^UMENTS 

Self 'Contained,  simple  to  use 
and  rugged 

For  a  Wide  Variety  of  Resistance  Testinj^ 

Many  problems  of  electrical  testing  are  most  conven¬ 
iently  met  by  using  “Megger”  instruments;  various 
types  are  available  to  meet  different  needs. 

We  invite  inquiries  from  engineers  who  know  just  what  to 
use  as  well  as  those  who  have  testing  problems  in  the  solu¬ 
tion  of  which  our  experience  might  be  helpful. 

For  example,  “Megger”  instruments  are  used — 

— for  “Megger”  tests  of  insulation  resistance 
— for  “Megger”  tests  and  conductor  resistance  tests 
— for  factory  production  tests  of  insulation  resistance 
— for  factory  tests  of  conductor  resistance 
— for  testing  low  resistance  down  to  one-millionth  of  an 
ohm 

— for  testing  the  resistance  to  earth  of  ground  connections 
Appropriate  literature  will  be  mailed  upon  request. 

JAMES  G.  BIDDLE  CO. 


ELECTRICAL 


INSTRUMENTS 


•  211-13  Arch  Strcct  Philadclrhia.  F*. 

AT  Philadelphia  headquarters  we  main- 
tain  a  working  exhibit  of  our  instru¬ 
ment  specialties  and  welcome  interested 
visitors  during  office  hours. 


“MEGGER”  and  “MEG”  OHMMETERS 

for  factory  production  tests  of  conductor  resistance 
and  insulation  resistance. 


‘DUCTER”  Low-Resistance 
Testing  Set 
Range  .000001  to  1  ohm. 


“DIONIC”  WATER  TESTER 

for  testing  condenser  leakage  and  water 


The  careful  investor  judges  a 
security  by  the  history  of  its 
performance. 


KERITE 


in  three-quarters  of  a  century  of  continuous 
production,  has  established  a  record  of  per¬ 
formance  that  is  unequalled  in  the  history 
of  insulated  wires  and  cables. 


Kerite  is  a  seasoned  security. 


4-  -y^o 


TIillE  RESIUILI 


oF  the 

LAG-PLATES 


attached 
to  the 

BUSS 

LINK 


in  the 

BUSS 

SUPER-LAG 

FUSE 


Is  a 
Time-Laq 


Estimating  the  cost  of  a  useless  shut¬ 
down  at  the  lowest  possible  figure  and 
multiplying  it  by  the  number  occurring  during 
a  year,  it  will  generally  be  found  that  these 
losses  amount  to  more  than  the  annual  bill  for 
fuses  and  renewal  links.  This  being  the  case, 
using  fuses  that  permit  useless  blows  is  costly 
and  wasteful  even  though  such  fuses  were 
given  to  the  user  absolutely  free.  The  cost 
and  losses  due  to  useless  shut-downs  is 
undoubtedly  the  biggest  part  of  the  total  cost 
of  fuse  protection. 

Glance  at  the  comparison  chart.  With  such 
a  Super  Time-lag  is  it  not  apparent  that  the 
RESULT  of  using  BUSS  SUPER-LAG  Fuses 
will  be  the  most  dependable  protection  at  the 
lowest  cost? 


Get  More  Facts  If  You  Want  Them 


Just  because  fuses  may  be  a  “small  item  of  purchase” 
don’t  delay.  Fuseing  costs,  as  seen,  are  governed  by 
fuse  performance — not  by  invoice  price. 

Should  you  want  more  data  for  yourself  or  addi¬ 
tional  information  to  pass  along  to  other  men  in  your 
establishment,  drop  a  line  in  the  mail  today. 


BUSSMANN  MANUFACTURING  CO.,  ST.  LOUIS,  MO. 

A  Division  of  the  McGrow  Electric  Company 


BUSS  SUPER -LAG  FUSES 


How  (he  blowing  time  of  BUSS  SUPER¬ 
LAG  FUSE  compares  with  old  type  fuses 


These  charts 
show  results  ob' 
tained  in  tests 
made  by  Electrical 
Testing  Laborato' 
ties  of  New  York 
asrepofted  by  them 
August  itth,  iqjo 
on  the  loo  ampere 
no  volt  size.  JO, 
6o,  too,  400  and 
600  ampere  sizes 
as  reported  by  them 
show  similar  re* 
suits. 

Blowing  times 
shown  on  one  over¬ 
load  are  not  com¬ 
parable  with  those 
at  other  overloads 
because  a  different 
scale  is  used  on 
each  chart  for  con¬ 
venience  in  com¬ 
paring  results. 


A  ■  ^  E  I 

B 


S0%  OVERLOAD  100% OVERLOAD  1^0% OVERLOAD 


'  I 


AS 

EOUS  ENAMELING 


I  Practically  every  step  in  the  vitreous  enameling  process  is  done 
better  because  of  gas  heat.  Modern  gas-fired  furnaces  speed  up  pro¬ 
duction  and  assure  a  better^  cleaner  job  v/ith  fewer  rejects  for  imper¬ 
fections.  The  new  book  "Gas  Heat  in  Industry"  is  full  of  data  on  the 
use  of  gas  heat  in  every  branch  of  industry.. 


Qoa. 


ASSOCIATION 


AMERICAN 

a 

420  Lexington  Avenue,  New  York 

GAS  FOR  HEAT  WHEREVER  HEAT  IS  NEEDED 
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World’s  F1R!$T 

FLOATING  Commereial  Power  Plant 


ON  WATCH  m  the  main  control  and  switchboard 
room  aboard  the  "Jacona.”  A  60  cell  Exide  Battery  with 
160  amp.  hr.  capacity  makes  control  bus  service  certain. 
Also  assures  pilot  lamp  and  other  important  lights  of 
adequate  current. 


The  20,000  kw.  mobile  power  plant  Jacona 
protects  its  control  bus  service  and  certain 


The  "Jacona,"  a  floating  power  plant,  featured  editorially  in  the  recent 
Engineering  and  Marine  Publications.  Equipped  with  60  cell  Exide 
Battery.  Owned  by  New  England  Public  Service  Company  for  use  of  its 
operating  subsidiaries.  Now  furnishing  power  to  a  large  paper  mill  at 
Bucksport,  Maine,  on  the  lines  of  the  Central  Maine  Power  Company. 


£xi6e 

BATTERIES 

THE  ELECTRIC  STORAGE  BATTERY  CO., 
Philadelph  ia 

THE  WORLD’S  LARGEST  MANUFACTURERS  OF  STORAGE 
BATTERIES  FOR  EVERY  PURPOSE 

Exide  Batteries  of  Canada,  Limited,  Toronto 


important  lights  with  60  cell  Exide 

AN  EMERGENCY  power  plant  itself,  the 
Jl\.  "Jacona”  cannot  run  the  risk  of  any  kind 
of  current  failure.  It  must  be  ready  at  a  mo¬ 
ment’s  notice  to  supply  towns  with  adequate 
electric  current,  without  fail.  For  these  reasons 
the  New  England  Public  Service  Company  has 
selected  an  Exide  Battery,  for  control  bus  serv¬ 
ice,  important  emergency  lighting  and  pilot 
lamp  illumination. 

The  absolute  dependability  of  Exide  Batteries 
is  the  reason  why  the  majority  of  power  and 
light  companies  throughout  the  United  States 
have  chosen  them  again  and  again,  year  after 
year. 

The  long  life,  unfailing  performance  and 
economical  operating  cost  of  Exides  are  well 
known  to  engineers.  Remember  this— when  you 
are  buying  an  Exide  Battery  you  are  also  buying 
43  years’  experience  in  battery  building,  which 
assures  you  of  absolute  battery  dependability. 
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Users  K^JOV  ihe operaUng-adimnia^ 

of  the  manu^^l%TlSCTl\¥.  FeatURES.o/’ 
Filey  Stoeefs  — 


Those  who  own  and  operate  Riley  Stokers  know 
from  their  own  experience  the  value  of  the  many 
distinctive  features  of  the  Riley.  As  users  oper¬ 
ate  their  Riley  Stokers  they  discover  how  well 
they  are  made  and  how  well  they  meet  the  most 
extreme  demands  made  upon  them. 

On  the  firing  aisle  they  have  found  for  them¬ 
selves  how  important  reciprocating  retort  sides 
are  for  attaining  high  capacity  and  economy. 


They  know  that  the  slicing,  reciprocating  action 
of  the  retort  sides  keeps  the  fuel  bed  in  perfect 


condition  and  assures  excellent  air  distribution; 
that  it  is  a  most  effective  means  of  properly 
moving  the  fuel  towards  the  bridge  wall. 
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They  realize  that  rocker  plates  with  the  peculiar  mo¬ 
tion  are  very  effective  for  agitating,  crushing  and 
ejecting  the  ash.  Because  of  this  fact  they  are  strong 
advocates  of  this  feature. 


And  what  explicit  faith  they  have  in  the  safety  shear¬ 
ing  pin.  They  know  that  it  will  protect  the  stoker 
should  some  foreign  material  obstruct  the  plunger. 
They  like  this  particular  design  because  it  is  so  easy 
to  replace  the  shearing  pin  and  put  that  plunger  back 
into  service. 


Users  like  the  effectiveness  of  Riley  overfeed  grates 
because  they  completely  burn  the  coked  fuel  before  it 
goes  to  the  ash  pit.  Overfeed  grates  as  well  as  many 
other  features  are  all  Riley  developments. 


You  will  invariably  find  the  Riley  user  a  Riley 
booster.  He  has  found  that  in  actual  operation,  the 
Riley  does  its  job  most  economically  and  satisfac¬ 
torily.  That  the  investment  in  Riley  Stokers  is  a 
gratifying  and  dividend  paying  one. 


Filey  has  deaeloped  aneiu 

Gfate  Surface  makes 

MeiiSioher  EVEN  GREATER 


The  new  Riley  Type  “J”  grate  surface  is  making 
the  Riley  Stoker  even  greater.  The  characteristics 
of  this  new  grate  surface  assures  better  efficiency, 
higher  capacity,  and  lower  maintenance.  This 
grate  brings  out  to  the  utmost  the  excellent  oper¬ 
ating  features  of  reciprocating  retort  sides. 

At  one  of  the  country’s  largest  public  utilities, 
this  new  grate  surface  has  made  possible  a  steam 
production  of  320,000  pounds  per  hour.  This 
represents  approximately  445%  of  rating  on  a 
2290  H.P.  boiler  and  65  pounds  of  coal  burned 
per  square  foot  of  grate  surface.  This  produc¬ 
tion  figure  represented  the  limit  of  the  induced 
draft  fans. 


When  you  consider  a  profitable  investment  in  fuel  burning  equipment — and  today’s  extreme 
demand  for  the  greatest  operating  economy  makes  this  imperative — a  Riley  engineer  will 
enjoy  being  of  service  to  you.  Yon  will  find  bim  the  type  of  engineer  yon  like  to  deal  with. 


WORCESTER.  MASS..  V.  S.  A. 

BOSTON  NEW  YORK  PHIIADELPHIA  PITTSBURGH  BUFFALO  CLEVELAND  DETROIT  TACOMA  ST  LOUIS 
CINCINNATI  CHICAGO  ST.  PAUL  KANSAS  CITY  DENVER  CHARLOTTE  EL  PASO  SALT  LAKE  CITY  NEW  ORLEANS 


ailw  EngliMOTlnB  and  Supply  Co..  Ltd..  Toranlo  RIloy  Stokar  Co..  Ltd..  London  Atnortcsn  Trading  Co..  Japan 
Intomatlonal  MachInary  Co..  (W.  R  Graca  Co..)  South  Amartca  Dautacha  Evaporator  AkHangaaallachaft.  Carmany 

Esma — Franca.  Italy.  Holland.  Balglun*.  Saitaarland.  Jugo-Slavta  Andaraan-Mayar  O  Co..  Chino 


A  Few  of  the  Prominent  Users  of  Riley  Stokers: 


Brown  &  Sharpe  Co. 

R.  J.  Reynolds  Tobacco  Co. 

Public  Service  Electric  &  Gas  Co.  of 
New  Jersey 
Campbell  Soup  Co. 

Stanley  Works 
Tennessee  Power  Co. 

Lever  Brothers 
Wyman-Cordon  Co. 

Kentucky  Utilities  Co. 

Norton  Company 


Lunkenheimer  Co. 

Worcester  Electric  Light  Co. 
Underwood-Elliott-Fisher  Corp. 
New  York  Central  Railroad 
Winchester  Repeating  Arms 
New  Hampshire  Gas  &  Electric  Co. 
American  Woolen  Co. 

Scott  Paper  Co. 

Massachusetts  Institute  of 
Technology 
Kelly  Axe  &  Tool  Co. 


YOU  CAN  RELY  ON  RILEY 


March  2<?,  7957— ELECTRICAL  WORLD 


43 


«NFRA!  electric 


MAZDA 


lam  PS 


Leading  The  load 


Th*  n*w  Sales  very  in*Kp*n> 

tiv*  and  highly  practical,  illustrates 
the  care  and  skill  put  into  the  mer¬ 
chandising  of  G.  E.  Mazda  lamps 
by  the  National  Lamp  Works  of 
the  Generol  Electric  Company. 

Furnished  as  an  integral  part  of  the 
1931  Window  Display  Service  to  our 
subscribers,  it  can  be  purchased  for 
$1.30  delivered  to  any  G.  E.  Mazda 
lamp  agents  who  are  not  subscribers 
to  the  service. 

The  Sales  Getter  displays  lamps  at¬ 
tractively,  stocks  a  generous  supply 
of  them  and  is  a  staunch  companion 
to  the  Lamp  Counter  and  the  Step- 
Ahead  Merchandiser. 


*  Lighting  uses  75%  of  the  residential 
load  .  .  .  moke  the  most  of  it  in  1931. 

•  The  "appetite”  of  the  residential  meter  will  be  of  the  utmost 
importance  to  every  utility  in  1931.  Business  is  on  the  up-grade, 
but  leadership  in  the  anticipated  kilowatt  hour  increase  this 
year  will  lie  with  residential  consumption,  again.  Alert  utilities, 
therefore,  are  increasingly  aggressive  in  this  matter  of  home 
lighting,  everywhere. 

•  For  about  75%  of  the  revenue  from  the  residential  field  is 
secured  from  the  lighting  load.  Something  to  tie  to,  to  develop, 
to  nurture,  whatever  general  conditions  may  be. 

•  General  Electric  A^AZDA  lamps,  steadily  advancing  in  a 
period  of  depression,  will  fortify  their  position  of  leadership  in 
1931.  That  is  because  they  are  quality-insured,  consigned  to 
agents,  ably  advertised  and  skilfully  merchandised.  They  stepped 
ahead  in  1930.  Feature  them  in  every  way  to  make  your  own 
lighting  load  step  ahead  with  them  in  1931.  National  Lamp 
Works  of  General  Electric  Company,  Nela  Park,  Cleveland. 

Join  ut  In  the  General  Electric  program,  broadcast  every 
Soturday  evening  over  a  nation-wide  N.  B.  C.  network. 


GENERAL 


LAMPS 


MAZDA 
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Do  you  select  wire — by  HABIT 


We  venture  to  say  there  isn’t  a  power  station  in 
the  country  with  rheostats  wired  with  rubber 
covered  wire  and  cable. 

Nowadays  almost  every  rheostat  installation  is 
wired  with  some  kind  of  heat  resisting  wire. 

But  it’s  no  trick  to  find  dozens  of  stations  with 
boiler  rooms  full  of  rubber  covered  wire.  Yet 
wire  in  boiler  room  circuits  is  often  attacked  by 
temperatures  fully  the  equivalent  of  grid  tem¬ 
peratures,  many  times  higher,  and  usually  for 
longer  periods. 

Now  the  use  of  rubber  covered  wire  in  such 
circuits  by  many  stations  is  simply  a  matter  of 
habit  formed  at  a  time  when  there  was  nothing 
better  to  use.  A  little  analysis,  a  few  tests, 
would  soon  show  as  great  a  need  for  heat  re¬ 
sisting  wire  in  boiler  room  circuits  as  on  rheo¬ 
stats. 

And  any  plant  electrician  will  confirm  these  ex¬ 
periments  by  telling  of  continuous  failures  and 
constant  renewal  of  circuit  wiring. 


For  a  very  little  extra  initial  investment  this 
constant  expensive  maintenance  cost  may  be 
practically  eliminated. 


It’s  simply  a  matter  of  specifying  a  wire  so  in¬ 
sulated  that  i<-  is  unaffected,  doesn’t  deteriorate 
and  therefore  can’t  fail  under  conditions  com¬ 
mon  to  boiler  rooms. 


Rockbestos  boiler  room  wire  will  not  deteriorate 
under  temperatures  up  to  250®  F.,  can  be  used 
in  conduit  and  in  every  other  way  treated  as 
ordinary  wire.  It  will  keep  your  circuits  in 
service  under  the  most  severe  conditions. 


We’d  like  a  chance  to  send  you  some  data  which 
we  feel  sure  will  convince  you  of  what  this  wire 
can  do.  At  the  same  time  we’ll  send  you  data 
on  other  types  of  wire  and  cable  designed  and 
insulated  to  stand  up  without  deterioration 
under  all  sorts  of  severe  conditions.  There’s 
no  obligation,  of  course.  Please  use  the  coupon 
or  address: 


The  Rockbestos  story 
in  a  nutshell 


New  Haven,  Connecticut 


354  Nicoll  Street 


ROCKBESTOS  « 
the  trade  nasM  •< 
wires,  cables  and 
Aexible  cords  so  in¬ 
sulated  that  they 
cannot  deteriorate 
with  ace.  and  are 
practically  unaffec¬ 
ted  by  dry  or  moist 
beat,  fumes,  ea- 
pora,  oil,  crease  or 


Please  send  me  at  no  obligation  a  copy  of  BULLETIN  No.  1 0  illustrating  insulated  wires 
and  cables  which  cannot  deteriorate. 


Name. 


Company. 
Address _ 


ROCKBESTOS — The  wire  with  permanent  insulation 


March  28,  7957— ELECTRICAL  WORLD 


elusive  Maintenance 


with  C-H  Ltl  Control 


MONEY!  Money!  Money.  Spent  here 
in  extra  supervision  of  equipment, 
there  in  extra  man-hours  charged  against 
a  particular  machine,  here  in  equipment 
shut  down,  production  held  up,  schedules 
awry,  capacity  decreased  and  a  big  bill 
for  the  repair  parts  themselves. 

All  these  losses  are  the  toll  of  heavy 
duty  Motor  Control  which  does  not  mea¬ 
sure  up  to  the  standards  of  Cutler-Hammer 
Ltl  Control. 

From  the  cost  side  of  the  ledger,  one  of 
the  most  important  features  of  C-H  Ltl 
Control  is  the  maintenance  this  control 
does  not  need.  Its  splendid  durability, 
its  unique  ruggedness,  its  freedom  from 
trouble  are  due  to  the  extra  margin  of 
reserve  built  into  all  C-H  Control  .  .  . 


are  due  to  the  hand-in-glove  contact  of 
C-H  Engineers  with  the  problems,  the 
needs,  the  special  requirements  of  In¬ 
dustry. 

C-H  Ltl  Control  knows  how  to  take 
care  not  only  of  itself  but  of  its  motor,  of 
the  equipment  it  "drives’*  .  .  .  and  it 
meets  the  operator’s  needs  as  well.  So 
you  save  not  only  at  first  hand,  but  at 
second  and  third  as  well. 

The  construction,  the  operating  fea¬ 
tures  of  C-H  Ltl  Control  are  described  in 
the  booklet  "^Steel  Must  Never  StopP*  Send 
for  a  copy. 

CUTLER-HAMMER,  Inc. 

Pioneer  Manufacturers  of  Electric  Control  Apparatus 

1287  St.  Paul  Avenue 

MILWAUKEE  WISCONSIN 
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Superiorities  of  C-H  Ltl  Control 

1.  Uniform  time-limit  acceleration  to  meet  habit- 
requirements  of  operator.  2.  Eases  equipment  into 
motion.  3.  Shortest  safe  time  of  acceleration.  4.  No 
dangerous  racing  on  light  loads;  no  lagging  on 
heavy  loads.  5.  Sure  acceleration  of  any  movable 
load,  but  absolute  protection  against  dangerous 
overloads.  6.  Simple,  rugged  construction;  no 
dashpots  on  accelerating  circuit.  7.  Five  years  of 
proven  performance,  and  still  in  the  lead. 


Protect  your 
Motor  and  Control 
Investment— 
with  dependable 
accessories 


Careful  selection  which  ex¬ 
tends  only  as  far  as  Motor  and 
Control  may  let  production 
down  at  an  awkward  moment 
. . .  resulting  in  costs  run  wild 
.  .  .  damage. 

Recognizing  the  impor¬ 
tance  of  accessories,  C-H  Engi¬ 
neers  have  developed  C-H 
Accessories  along  with,  and 
as  a  part  of,  C-H  Control  .  .  . 
meeting  strictest  requirements 
of  dependability,  long  life, 
freedom  from  maintenance. 
Specify  C-H  Accessories. 


Control  Equipment  Electric  Motors  Deserve 
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A 

handy 
“how-to- 
do-it*' 
book 
for  the 
Lineman 


This  practical,  pocket-size 
manual  gives  you  quick,  ac¬ 
curate  information  on  every 
phase  of  line  ^\^ring  and  main¬ 
tenance.  Packed  from  cover  to 
cover  with  methods,  kinks,  short-cuts,  tables,  dia¬ 
grams,  and  photographs,  it  is  the  daily  reference  book 
for  linemen,  wiremen,  electricians,  maintenance  men, 
and  transmission  foremen  everywhere. 


The  Lineman's  Handbook 

By  EDWIN  KURTZ 

Menibor  A.I.E.E.:  Professor  of  Eleotrical  Engineering:  and  Head 
of  Department,  Oklahoma  Agricultural  and  Mechanical  College: 
formerly  Member  of  the  Educational  Department,  Milwaukee 
Electric  Railway  and  Light  Company. 

542  pages — setni-flexible — pocket  size 
603  illustrations,  ^4.00 


DO  YOU  WANT  the  latest  data  on  testing,  leak-locating, 
trouble-shooting?  Do  you  want  to  know  anything  about 
guy  materials?  This  book  discusses  them  thoroughly.  Are 
you  interested  in  quick,  workmanlike  tower  and  pole  erec¬ 
tions?  This  book  tells  you  step-by-step  how  experienced 
foremen  go  about  this  work.  Wouldn’t  you  like  depend- 
1  able  information  on  every  little  detail  of  the  lineman’s 
I  work  right  at  your  fingertips?  This  amazing  handbook 
gives  you  all  these  facts,  and  more.  Glance  over  the 
chapter  summary!  Could  any  handbook  be  more  compre¬ 
hensive? 

CHAPTER  HEADINGS 


I.  Elementary  Electrical 
Principles. 

II.  The  Electrical  System. 

III.  Distribution  Systems. 

IV.  Line  Materials. 

V.  Line  Equipment. 

VI.  Line  Protective 
Equipment. 

VII.  Line  Control  Equipment. 


VIII.  Fundamentals  of  Line 
Design. 

IX.  Pole  Line  Erection. 

X.  Tower  Line  Erection. 
XI.  Inspection  Testing  and 
Maintenance. 

XII.  First  Aid. 

XIII.  Accident  Prevention. 


Examine  this  book  for  10  days — FREE 

See  that  it  can  answer  all  your  everyday  questions — solve  all  of 
your  everyday  problems.  Everything  is  plain  and  practical — 
usable  and  up-to-the-minute. 

Without  obligation  of  any  sort  you  may  see  this  book  FREE, 
examine  it.  gage  its  value,  put  it  to  actual  use  for  10  days. 


Fill  in  and  mail  this  coupon — NOW 


Me  GRA.W-HI 


raEE  EXAMINATION  COUPON 

McOraw-Hill  Book  Co.,  Inc.,  370  Seventh  Avennr,  New  York.  • 

Vou  may  lend  me  Kurti’a  THE  LINEMAN’S  HANDBOOK  (14.00)  for  10  S 
(lays’  free  examinatton.  I  agree  to  remit  for  the  book  or  to  return  it,  postpaid.  ; 
within  10  days  of  receipt.  ; 

.Name  .  ; 

Home  Address  .  5 

City  and  State .  ! 

.Name  of  Company .  ; 

Occupation  .  ; 

(Rooks  sent  on  approval  to  retail  purchasers  in  I'.  S.  and  Canada  only.)  • 

W.  3-2S-S1  ; 


. . . 

I  THE  WORLD’S  STANDARD 

I  “IRVINGTON” 

I  Black  and  Yellow 

I  Varnished  Silk,  Varnished  Cambric,  Varnished  Paper 
I  Irv-O-Slot  Insulation  Flexible  Varnished  Tubing 

I  Insulating  Varnishes  and  Compounds 


Irvington  Varnish  8C  Insulator  Co. 

Irvington,  N.  J. 


Sales  Representatives 


Mitchell-Kand  Mfg.  Co..  New  York 
White  Supply  Co.,  St.  Louis 
E.  M.  Wolcott,  Rochester 
Martin  Woodard.  Seattle 
Earl  B.  Beach.  Pittsburgh,  Pa. 


Electric  Insulation  Co..  Philadelphia 
Prehler  Bros.,  Inc.,  Chicago 
Prehler  Bros.,  Inc,.  Clevelnad 
Clapp  &  LaMoree.  Los  Angeles 
A.  L.  Gillies,  Toronto 


rjtlMIIHMHIIIIIMIIIIIIIIIIIIlnllllllllllllllllllUIIIIIIIUMIIIMIIIIIHIIIIIIIIUIIIIIIiniUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllliie 
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i  CLEAN  INSIDE — Made  in  our  own  open  hearth  furnaces,  using  tlie  | 
i  latest  and  most  progressive  methods  to  get  good  clean  steel.  = 

i  CLEAN  OUTSIDE — Rolled  and  treated  with  utmost  care  to  obtain  | 
I  high  quality  and  uniformity  in  all  respects.  = 

I  RESULTS — Better  magnetic  performance,  best  die  service.  5 

I  Empire  Steel  Corporation,  Mansfield,  O.  | 

I  Successors  to  the  MansQeld  Sheet  &  Tin  Plate  Co.  1 

lELEexiMICALl 


uiitiiiiiiiiiiHiiiiiiiiiiiiiiiiHiiiitMiiMiiniiiiiiMiMiitiiniiMiiMiiiiiiiitiiiHiiiiiMiiiiiiiiitiiiMiiiitiiitiiitiiiHiiiiiiiiiiiiiiiiinniimiiiniip;. 


Everything' 
In  Insulation 


Compounds,  Waxes  &  Paints 
Varnishes  and  Varnished  Materials 
Insulating,  Waterproofing  6f 
Maintenance  Paints 


I  MITCHELL-RAND  MFG.  CO.,  17  Vesey  St.,  N.  Y.  I 

z  • 

RlllllMMIIUIIUIIMIIIHIimillllMlllltllllMllllllllimillllllllllinilHIIIIIIIIIIIIIIItlllllllltlllllllllllllllllllllllllMIIIIIIIIUIIIIIIIIIIIIIIIIMUIR 


uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiniiHiiniiitiiiiiiiiiiiiiiiiiiiuniiiiiiiiiMiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiit'; 

I  CANADIAN  PORCELAIN  CO.,  LTD.,  | 

I  HAMILTON,  ONTARIO,  CANADA  | 

I  Specializing  I 

I  High  and  Low  Voltage  Insulators  | 

'itiiiiiiiitiiitiiiiiiiiiiiiiiiniiniiiiiiiiiiiiitiiiiiiiniiiiiiiitiiiiiiiiiiMiiMiiiiiiiiiiiMniiiiiiKiiiiiMiiiiiniiiniiiiiiiiMiiiiiiiiiuiMiiiMUiiiiiif; 


•jiiiiiiiiiiuiiuuiJUiiJiiiiuuiiiiiiiiiiiitiiiiiiiiiiiiiiiiitiiiiiiiiiMiiMiiiiiiiitiiiiiiiiiiitiiiniiiniiiiiitiiiMtiiiiiiiiiiiHiiHiiiiiiiiiiiiiiiifiiii'^ 


LAVITE  INSULATION  | 

Combines  High  Dielectric  Strength  | 

Wonderful  Heat  Resisting  Qiialitier  | 

Great  Mechanical  Strength  | 

Ask  for  Bookie*  I 

D.  M.  STEWARD  MFG.  CO.  | 

Cnattanooga,  Tenn.  | 


^uminiiiiiiitiintniininiiiiiiiitiiiiiiiiimiiiiiiimiiiMtiiiiiiiiiiiiMiiiiiniiiiiiii . . 
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Porcelain  Products  Inc. 

PARKERSBURG,  W.  VA. 
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.375" 

.400" 

.417" 

.425" 

.4375' 

.488" 


iNe.i9«v 
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Galvanized  Telephone  Wire 
and  Steel  Strand 


Crapo  Galvanized  Wire  can  be 
wrapped  around  its  own  diame¬ 
ter  without  injury  to  its  pure 
zinc  coating ....  That  is  one  of 
a  number  of  reasons  why  Crapo 
Galvanized  Telephone  Wire  and 
Strand  can  be  depended  upon  to 
reduce  maintenance  cost. 


Look  for 
the  Crapo 

Seal! 


Indiana  Steel  &  Wire  Co. 

Muaeie,  Indiana 


wiittiiiiiMiiiiiiiiHiiiiiiiiiirMiitiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiniiiiiiiiiitiiiiiiiniiitiiiiiitiiiiiiiitiiiiiiiiitmiiMiiiMiiitiiiiiiiiMiir; 

iflllHIIIIIIIIllllllllllMlllllllllllllllMIIIIMnilinillllinillUMIIIIIIIMIMHIIMIIinilllllllMIIIIIMIIIlHIinilMItllllllinillllllllllllllllllllllllll^ 

I  ELECTRIC  HEAT  (») 

I  If  THERMOTATIC  CONTROL 

i  ijl^a  Alternating’  or  Direct  Current  110  Volts  1 

i  HBIt  High — Medium — Low — Three  Heat  Switch  1 

^  Valuable  in  any  Plant  for  Patch-Repairing  = 

i  R.ubber-Covered-Wire8  or  Cables  5 

i  Price  will  be  quoted  upon  advice  as  to  the  number  of  i 

i  \  grooves  In  the  molds  and  selection  of  sizes.  Following  = 

=  ]  sizes  are  standard :  other  sizes  are  special :  = 


PATCH 

VULCANIZER 

FOR 

REPAIRING 

RUBBER 

COVERED 

WIRE 


M 


merican" 

INSULATiNG 

IkgACHMNEiar 


"**  lit  HontludoD  81. 
WIRE  PHILADELPHIA  lie  8 

rENNSYLVANlA  UalL 

EiiiiiiiiiiiiiiiMiiiiiiiiiiMiiiiiiiiiiiiniiitiiiiiiiiHiiiiiiiiimiiiiiiniiiiiiiiiiiiiiiiiiiiiiiniiMiiiiiiiiiiMiiiiimiiiiiMiimimiiiiiiiiiininiiiitn 


I  HARD  PORCELAIN  | 

I  For  Electrical  Specialties  | 

I  IMPERIALPORCELAIN  WORKS  Inc.  I 
I  TRENTON,  N.  J. 


*‘Dunco”  Relays 


with  Mercury  Contacts 


Struthers  Dunn,  Inc. 

142  No.  Juniper  St.,  Philadelphia,  Pa. 


Here’s  a  Relay  for  auxiliary  circuit 
control  which  has  many  distinct  ad¬ 
vantages  : — 


Mercury  tube  eliminates  exposed  contact 
arcing. 

Long  life. 

Handles  up  to  20  Amps.  A.C.  or  D.C.  at 
110  volts. 

Gravity  opening. 

Furnished  also  for  combination  current 
control. 

Base  3'^  X  5";  3''  height. 

Vertical  mounting;  front 
connected. 

Underwriters  Approved. 

Send  for  the  “Dunco” 
catalog.  It  contains  en¬ 
gineering  data  on  the 
big  line  of  standard 
“Dunco”  Dependable 
Relays. 


it 


UOitCc^ 


Above — Digs  hole  20  inches  in  diameter,  7  feet  deep 
in  less  than  2  minutes. 

Right — Model  D  mounted  on  a  IVi  ton  truck. 


oiiniiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiHiiniiiiiiiiiiMiiiiiiiiiiiiiiiiiniiMiiiiiiiiiiiiniiiniiinimiiiiiiiiiiiiiiiiiiiiiiittiitin^ 


Ahe  HIGHWAY 

IBiOrth  ^onnq  Machine 
Counted  on  Vi  ton  Chassis 


NOW,  a  Highway  Earth  Boring 
Machine  is  available  at  a  low 
initial  cost.  This  model  D  can  be 
mounted  on  any  light  1*4  ton  truck, 
ready  to  dig  the  hole  and  set  the 
pole.  Reduces  line  construction 
and  maintenance  costs  and  com¬ 
pletes  new  construction  programs 
in  half  the  usual  time.  Write  for 
full  details. 


Main  Office  and  Plant  No.  1 — 
Edgerton,  Wisconsin 
Plant  No.  2 — Stoughton,  Wisconain 


Look  for  the  KLEIN 


Trademark 


On  Pliers — on  leather  goods — on 
Climbers — on  all  equipment  of 
the  lineman  you  will  invariably 
find  the  Klein  trademark. 


Mathias 


KLEIN 


&  0005 


3200  BELMONT  AVE.,  CHICAGO 


Crystal  Valve 
Lightning  Arresters 

The  outstanding  development  in  lightning  | 
protective  apparatus.  I 

Electric  Service  Supplies  Co.  | 

17th  &  Cambria  Sts.,  PHILADELPHI.\ ;  111  N.  | 

Canal  St,  CHICAGO;  50  Church  St.  NEW  YORK;  = 
Lyman  Tube  k  Supply  Company.  Ltd.,  Montreal,  = 
s  —  —  Toronto,  Vancouver.  = 

niiiiiiiiiiiiiiiiiiiiiiiniiiniiiiinniiiiittiiiiiiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
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Ij]  Best  for  Switchboards 

!f4  Mongon  Slate  is  recognized  through- 

[Ijl  .  out  the  industry  for  its  uniform 
high  quality. 

To  meet  a  rapidly  increasing  de- 
nn^y//  mand  we  have  expanded  our  pro- 
ducing  facilities  to  double  their 
former  capacity. 

Users  of  Monson  Slate  are  thus  as- 
sured  of  prompt  attention  and 
pw  service. 

Let  us  tell  you  how  Monson  Slate 

will  serve  to  enhance  the  quality 
of  your  products. 

Portland-Monson  Slate  Co. 

Portland,  Me. — Quarries  at  Monson,  Me. 


i 
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I  NOW  I 

I  better  than 
I  ever  before 

because  the  fingers  have 
been  curved  for  comfort 

Since  first  offered  Wilson  Line¬ 
men’s  Gloves  have  been  popular. 

The  pure  gum  center  that  meant  srlove  manuf^-  = 

.  .  *  f  .  .1  tured  only  by  the  H 

a  greater  margin  of  safety — the  Wilson  Rubber  Com-  | 

flexibility  that  made  them  easier  i  onTwiR  Patent  | 

to  work  with — and  durability  built  ^  ^  I 

...  ...  Guaranteed  under  = 

tbeir  reputation.  A.S.T.  M.  Speeifica-  = 

tions  “Hi-Test"  Guar-  1 
Now  we’ve  curved  the  fingers  to  an  t  eed  t  o  10.000  | 

^  Volts  **lrfO*T08t  S 

conform  to  the  hand.  It  was  a  Guarantmd  to  4,000  I 

master  stroke  for  Wilson  Gloves —  Volts.  | 

a  new  feature  that  has  instantly  Send  for  descriptive  | 
brought  hundreds  of  recruits  to  ttercUure.  I 

the  ranks  of  Wilson  users. 

The  WILSON  | 

RUBBER  CO.,  Canton,  Ohio  j 

I  Specialists  in  Rubber  Gloves  and  the  World's  I 

I  Largest  Manufacturers  i 


im  i.t.DR£ADmV6HT  I 
BLOW  TORCHES  and  I 
FIRMCES  ! 

cfertnce  uptili  cfafei^  | 

Built  to  meet  every  requirement  of  the  central  | 

3 

-  station— rugged  in  construe-  I 

>  tion,  designed  to  withstand  1 

_ B  roughest  usage,  delivering 

maximum  heat  for  long  pe-  | 
Ir^SIIQp  riods  of  time  and  operating 

in  windiest  weather.  Also 
braced  steeldouble-jacketed 
compound  kettles.  Write  i 

I  9  nbout  the  Dreadnaugbt 


P.WALL  MFC.  SUPPLY  CO. 

3126  Preble  Ave.,  N.  S. 
Pittsburgh 

Mx 


tfiinnililiimniiiniiiiiiitiiiifimiininnMitiiiMiiiMimiiiiiiiMiiinriiiiiiiiiitMiitMiniiiiiMiiiHiiiniiiHiiiniHriiuiiiniiiifiiiiiiMiiiiiin 


.  O  V 1* 

Oi\  C'  _ 


-HITESCO- 

^  FttU  Metal-Clad  OU  Break 
Switches  for  overhead  and 
underground  distribution 
systems 


Rugged  and  Reliable 


Overhead  type  fitted  with  non-syphoning  leads 
and  with  heavy  connecting  lugs. 


Underground  type  fitted  with  wiping  bushings 
for  lead-covered  cables. 


Inquiries  Solicited — Quick  Deliveries 

HIGH  TENSION  ELECTRICAL  SPECIALTY  CO. 

Abington,  Mass. 


. oiniiiiimimiiiniiiiiiiniiitiiiiiiMiiii^  H'MiiiiiiiiniiMiiMiiiiiniiiiiiiiiiiiiiiiiiiniMinniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiiiiiiiiiiiimiiMiii'j 

i  i  See  Preceding  Issue  of  Electrical  World  for  ad  of  i 


The  New 


PARAGON  TIME  SWITCH 


A  romplete  line  of  key-wound 
and  electrically-wound  time 
switches  equipped  with  heavy 
Hwiss  or  domestic  esrape- 
ments. 


Simple  in  design,  Sturdy  In  con¬ 
struction,  Dependable  and 
trouble-free  in  o|>eration,  Moder¬ 
ately  priced  and  more  up-to-date 
than  any  other  time  switch. 
Write  for  general  catalog. 


=  I  MAIN  OFFICES:  RSUSSn  WORKS:  i 

I  =  237  Broadway,  NEW  YORK  Bethlehem.  Penna.  1 

I  i  Offices  in  principal  cities  in  V.  S.  A.  and  Canada  | 

i  . . . 

I  uiiiiiiiiiiiiiiiiiimmiiiiiiiiiiimiiitiimiiiiiiiiiiiiiimiiiiiiiiiiHiiiiMMiiiiiiiMiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiMiiiiiimMiiiiiiniiiiiiiiii^ 

Only  reliable  products 
can  be  continuously 


PARAGON  ELECTRIC  COMPANY  •  •  •  • 


I 

I 

I  OLD  COLONY  BUILDING.  CHICAGO.  ILL. 

IkiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiuiiiiiiiijjiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiHNiiiiiiiiiiiiiijriiiiiiiiiJiiiiiiiiiiiiiiiiiiiHiiiiir; 


advertised 
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The  .  I 

Neiv  K*P*F*  Dead'End  Switch  | 

Has  Self -Releasing  Clips  I 


[Patented]  1 

This  is  made  possible  by  means  of  two  adjust-  | 
able  toggle  bolts  that  hold  the  pair  of  clips  | 
in  position.  | 

When  the  blade  is  withdrawn  the  clips  fol-  | 
low,  but  due  to  the  toggle  action  of  the  sup-  | 
porting  bolts,  the  clips  are  spread,  thus  | 
relieving  the  pressure  on  the  blade  and  the  | 
switch  is  easily  opened,  even  under  extreme  | 
conditions  of  sleet  and  ice.  | 

^ rite  for  literature.  | 

K*P*F*  Electric  Co.  I 

855  Howard  St.,  San  Francisco  | 


. . . 


A  NEW  I 
Transfer) 
Switch- 1 


Cap.  300.1,600  Amptrm— 7,500-15,000  Volts 


must  be  manually  ope ratedi 

A  transfer  switch  with  a  positive  locking  device,  in  all  three  | 
positions,  and  lock  must  be  released  before  it  can  be  moved  from  | 
one  position  to  another.  Designed  and  developed  to  meet  limited  | 
space  conditions,  this  Triple  Lock  switch  has  met  the  approval  I 
of  many  of  the  country’s  leading  central  station  and  consulting  | 
engineers.  i 

These  switches  provide  for  economical  construction;  existing  | 
transfer  buses  can  be  used  without  increasing  the  cell  center  | 
spacings.  Mounted  on  single-post  insulators  and  6  or  8  inch  steel  | 
bases,  they  require  minimum  cell  wiring  assembly.  Full  dettuls  I 
and  quotations  on  rt^quest.  | 

Switches  for  Special  Purposes  | 

Thoner  and  Martens  Switches  are  manufactured  for  all  require-  | 
ments;  High  Tension  Indtxir  Disconnecting  Switches.  Heavy  I 
Duty  Low  Tension  Switches  and  switches  made  to  specifications  | 
to  meet  special  conditions.  We  will  gladly  study  and  submit  sug-  | 
gestions  on  any  particular  switch  problem  you  may  have.  j 

Thoner  &  Martens] 

Manufacturing  Electricians  | 

463  COMMERCIAL  STREET  -  -  -  BOSTON,  MASS,  j 

jiiiiMiiiiiiiiiinimiiniiiiiiiiiiiiiiiiiiiiiiMiiiiiiMiiiiiiimiiiiiiiiiiiiiiiiiiiiititiiiiiiuiiiMiiiMiiiiuiiiiiiitniiiiiiiiiiiiinMiiiiiiiiiuiiuin 


when  you  can't  be 

Blamed  are  you 

^uUu  Protected 


A  fence  whose  function  is  to  safeguard  the  public 
should  be  chosen  with  particular  care.  If  it  fails 
to  provide  adequate  protection  it  may  invite  rather 
than  discourage  trespassers;  or  by  inducing  a  false 
sense  of  security  may  become  more  hazardous  than 
no  fence  at  all. 

A  good  fence  protects  against  damage  suits  by 
injured  trespassers,  while  a  poor  one  may  itself 
afiFord  conclusive  proof  of  negligence. 

Continental  Chain-Link  Fence  is  structurally 
correct.  It  is  erected  under  the  supervision  of 
experienced  fence  engineers.  We  shall  be  glad  to 
advise  with  you  without  obligation.  Write  us  today. 


CONTINENTAL  STEEL  CORPORATION 

KOKOMO,  INDIANA 

Distributors  in  all  Principal  Cities 

Manufacturers  of:  Chain-Link,  Farm,  Poultry  and 
Lawn  Fence  and  Gates;  Billets,  Rods,  Wire,  Nails  and 
Barbed  Wire;  Black,  Galvanized  and  Roofing  Sheets 


CONTINENXU. 

TRADE  MARK  (1>4) 
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NEON  CLOW  LAMP 


In  home  and  garage  the  new  2*Watt  Neon  Glow  Lamp  finds 
many  uses.  As  a  night  light  in  bathroom,  bedroom,  cellar,  on 
stairway,  in  garage  and  to  illuminate  house  numbers.  Also  in 

industry — as  annunciator,  signal 


AMERTRAX  TRANSFORMERS 


Where  transformers  of  any  type  are  required  for  industrial, 
laboratory,  or  radio  applications  the  American  Transformer  Co. 
is  fully  prepared  to  supply  equipment  of  the  highest  quality  to 
fit  your  exact  specifications — and,  if  a  standard  unit  is  not 
available,  our  engineers  will  gladly  design  a  special  transformer 
to  satisfy  the  requirements.  We  welcome  the  opportunity  of 
being  of  service  on  all  transformer  problems. 


Industrial  Transformers 


for  every  requirement 


Process 
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High-V  oltage 
Transformer 
for  the 
Cottrell 


I  Consider  the  many  uses 

s  ( 

[  of  this  new 


anu  lamps.  E 

Can  be  kept  lighted  fora  month  | 
on  less  than  5^  worth  of  current  I  | 
Fits  standard  socket — llOA.  C.  | 
or  D.  C.  No  filament  to  break.  | 
Instead,  a  metallic  disk  which  | 
withstands  shocks  affords  service  | 
for  hundreds  of  hours.  Write  for  | 
details — and  the  sale  and  profit  | 
possibilities  of  this  unique  lamp.  | 
Genera  1  Electric  Vapor  Lamp  Co.,  | 
803  Adams  St.,  Hoboken,  N.  J.  | 


Join  us  in  the  General  Eteetrie  Hour,  broads  s 
cast  etfery  Saturday  evening,  on  a  nation^  S 
wide  N,  B.  C.  network,  s 


^timiLiiiitiiiiiiiiiiiiiniiiiiitiiiiniiiiniHiiniiiiniiiiiiiiiiiiiiiiiiiiiiiiniiiiihiiiiniiiMiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiniiiiiiuiitiiMiiiiiink 

Elpeco  Switches 


600  Amp.  S.P.D.T 
Disconnecting 
Switch  with  “L” 
shaped  blade  used 
for  group 
operation. 


i  I  ELECTRIC  POWER  EQUIPMENT  CORP.  I 

I  I  412*20  N.  18th  St.,  Philadelphia,  Pa.  | 

I  UttllinMIlMIIIIIIMHIIIItlMIIIIIIIIIIMlIlltllllllllllMIIMtlllllllllMIMIIIIMIMIIMIIIIIIIIIIIIIItMIIMIIMlIMIIHIIIIIIIIIIItllllllllimintinilltC 

I  I  <  ^  "Bates  Poles  Outlive  the  Bond  Issues  that  BuyThem"  | 

I  I  ^  Bates  Poles  and  Structures  ^  f 

I  I  1^  ^atesp^xpanded^teel^orp.  ^ 

i  =  jy  General  OIKeee  and  Plante  ^  1 

11^  EAST  CHICAGO,  INDIANA.  U.  S.  A.  I 

i  3iiiiiiiiiiiiiiiiiiiiiininiiiiiiiiiiiiiitiininiiiitiiiiniiiiininiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiniiiniiiiiniiniiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiinnii= 


GENERAL  ^  ELECTRIC  | 
WOR  LAMP  COMPANY  | 

3 

{/vrmerfy  Cooler  HeviU  ElerUrk  Compunf)  | 

472eG.  K  V.  |,.Cn.  1»M  | 

. . . 


Inftnlator  Clamps  Fuse  Montitinas  '  a  ^  - 

Copper  Fittinics  Substation  MT  i 

Splieina  Sleeves  Combinations  J"  *  5 

Oiseonneets  Air  Brake  Switches  X  e'oi  i 

Choke  Colls  Bus  Supports  X  a,"  for  | 

Memeo  Engineerlna  ft  Manufaeturina  /  btUletine  of  § 

Company,  Ine.  interret  te  § 

381  Hamilton  Street.  Long  Island  City,  N.  T.  eon.  s 

.'imiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniiiiiimiiiiiiiiiiiiiimiMiiiiiiiiiiiiiiiiiiiiimmimmiin: 


Fuse  Mountinas 
Substation 
Combinations 
Air  Brake  Switches 
Bus  Supports 


Memeo  Enaineerina  ft  Manufaeturina 
Company,  Ine. 

381  Hamilton  Street.  Long  Island  City.  N.  T. 


iifiitiiiiiiiiMiiiiiiniiiiiiilfMMiiiiiiiiiiilif.  SmiiiiiuiimiiiiiiiiuiMiiMiiiiiiiiiiiniiiMtiiiiiiiniiMiiiiinifiiMiuiiiiiitiiitiiiiiiiiiiiiitifiiiitmiiiiiiiiiiiiiiifiMiiniiiiiiiiiitiiiHiiiiiHiiuiitiiiiitiiiiiiiiHiiiiiiifiMiiMiiiiimiiiiiiiiiiiiiiiiiiitiiiiinc 


iitiijiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiniMiiiiiiiiiiiiiiiiiiiiiiiiinniiiitfiiiniitminiiiiinnitniiiiniiiiiiiiiiitiniiiiiiiiiiiniiniinniiiinie 


Tough  and  Strong 
Easy  to  use 

MASTER 

SHOVELS  and  SPOONS 

(with  Alloy  Steel  Blades) 

These  two  styles  give  users  a  type  for 
every  heavy  duty  need. 

Handles  of  second  growth  Northern 
White  Ash  and  straps  electrically  seam 
welded  to  blade,  for  your  heavy  duty 
digging  needs.  Good  appearing  and 
long  lasting. 

H'rite  for  complete  details. 


POLE  LINE 

CONSTRUCTION  TOOLS 


Leach  Company 

Dept.  E 

Oshkosh,  Wisconsin 


s 


LEFT  —  Straifcht  shovel, 
front  view,  KKiHT  — 
StraiKlit  shovel,  side  view. 


LEFT  —  Western  pat-  i 
tern  spoon.  KKiHT —  = 

Eastern  pattern  sp«ton.  i 


imiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiMiiiiiiMiiiiiiiiiiiiiiMiiPiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiniiiiiiniiiiiiiiiiH 


Reasonably  Priced 


LOAD  TEST  SET 


Clamp-On  Transformer,  very  lifiht  and  compact.  Includes 
WESTON  Model  433  Ammeter,  (Accuracy  within  2%) 


10  ft.  Tirex  Cable,  and  leather  carrying  case.  I 

Ranges  125/2/50/150/600  Amps,  openings  Ifg  in.  | 

cable  or  2%  in.  bus  bar,  price . $120.00  | 

Ranges  25/100/300/1200  Amps,  openings  2'4  in.  | 

cable  or  354  in.  bus  bar,  price .  170.00  I 

Write  for  Bulletin  1000.  I 


ELECTRICAL  ENGINEERING  SALES  1 
COMPANY  I 

525  Market  St.  426  S.  Spring  St.,  | 

San  Francisco,  Calif.  Los  .Angeles,  Calif.  | 

uiiniuiimimimiiMiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiniiiiiiuuiiiiiiiiiuiiiiiiuiuuiuiiuiuiMiiiiiiu? 


Me  I N  T I R  E 
NOTCH-LOCK 
SATURATED 
PAPER-TAPE 


Applying  the  tape  to  the 
joint.  This  shows  how  easy 
it  is  to  lock  the  tape  to  the 
joint  when  starting  to  wrap 
it.  Joints  can  be  taped  close 
to  t^  shoulder. 


last; 


a  high  grade  paper 
tape  that’s  easy  to 
unroll  and  lock  to 
the  joint . 


No  more  difficulty  in  prying  the  end  loose 
from  the  roll.  No  slipping  of  the  loose  end 
of  the  tape  in  wrapping  it  around  the  joint. 
Meintire  Notch-Lock  Paper  Tape  (patent 
applied  for)  eliminates  all  these  trouble¬ 
some  and  time-consuming  inconveniences 
in  the  use  of  insulating  paper  tape. 

It  is  the  greatest  improvement  that  has 
ever  been  made  in  paper  tape.  By  means 
of  this  Notch-Lock  feature  it  is  easy  to 
release  the  end  of  the  roll  and  just  as  easy 
to  quickly  lock  the  tape  to  the  joint. 
After  one  turn,  the  tape  is  secure.  Re¬ 
quires  less  skill  to  apply.  Makes  a  more 
efficient  job.  The  illustration  shows  how 
simple  it  is. 

Meintire  Notch-Lock  Saturated  Paper 
Tape  is  made  from  the  highest  grade 
manila  or  wood  pulp,  impregnated  with 
high  dielectric  strength  oil,  free  from  all 
foreign  substances.  Manufacturing  by 
modem  methods,  under  strict  supervision, 
insures  a  product  of  the  highest  quality. 

Oil  Packed  Varnished  Cambric  Tape 
furnished  with  the  Notch-Lock. 

Every  user  of  Paper  tape  should  write  for 
complete  details  and  sample  rolls. 


Lower  View  — 
Notch*Lock 
open. 


MclNTlRE  CONNECTOR  CO 

JefTersion  an<l  Chestnut  Streets 
Newark,  IN.  J. 


"  '  ^ 
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BURKE  CONNECTORS 

reduce  installation  costs 


CLAMP  andHINGETYPES 

BURKE  connectors  p>er- 
mit  the  tap  assembly  on  the 
ground,  the  connector  and 
tap  thus  assembled  can  then 
be  elevated  to  the  run  as  a 
unit.  The  connector  is 
held  firmly  in  position  on 
the  tap  by  means  of  the 
auxiliary  clamp,  leaving  the 
workman  in  the  air  with 
both  hands  free  to  op)en  the 
hinge  clamp,  close  it  over 
run  and  insert  bolts — a 
wrench  is  all  you  need. 
BURKE  connectors  are  de¬ 
signed  to  meet  mechanical 
requirements  for  strength 
and  to  provide  ample  cur¬ 
rent  carrying  capacity,  the 
castings  being  all  coppjer 
give  them  high  conductivity. 

See  Bulletin  C.T.  4 


CONTROLEAD 
TERMINAL  BLOCKS 


BURKE  Terminal  Blocks  are  moulded 
of  genuine  “BAKELITE”.  They  are  built 
in  three  styles  and  five  sizes.  With  this 
selection  of  sizes  and  by  the  use  of  the  in¬ 
terchangeable  accessory  parts  BURKE 
Controlead  Terminal  Blocks  may  be  adapt¬ 
ed  to  almost  any  control  wiring  circuit. 

A  new  issue  of  Bulletin  H2  illustrates 
and  describes  the  complete  line. 

Write  for  your  copy 


Allernating  ind 
Mtrect  Current 
Mi>tor<  and 
(Seneratiirs  . 
Mrtor  Gener¬ 
ator  Sets.  Arc 
Welding 
r^iuipment. 


RUlii^E 

ELECTRIC  CDMP>1I\IV 

mam  off I'ce  and  works:  ERIE.  PA. 


Universal  Mo¬ 
tors  Copper 
Connectors, 
Burkelect  In¬ 
sulators,  Con¬ 
trolead  Term¬ 
inal  Blocks. 


^MimniiiiiiiuiiiuiiiuMuiiiiuiiiiuiiiuiiuiiuiiuiuiiiiiiuiuiiiiiiiuuuiiiuiiiiuiiiiiuniiiiiiiiuiiuiinuiiuiiiiuiiiiiiiiuMiuiimmN'j 

lYES  ^ 


I  There  are  five  good  reasons — each  one  | 
I  a  valid  reason  for  using  Hemingray  | 
I  glass  insulators  on  all  of  your  medium  | 
I  voltage  lines  —  Get  our  catalog  —  it  | 
I  explains  them  fully.  | 

|yEH9N©I^AYl 

I  HEMINGRAY  GLASS  COMPANY  i 

I  General  Offices  and  Factory  Muncie,  Indiana  I 

. . . 

3 -Rate  Meter 


Informudon  on 

3 

3 

The  Largest 

2-rate  and  3-rate 

Line  of 

meters 

Electricity 

on  request. 

(Type  FBodm  is 

Meters 

the  2-rate  meter.) 

in  the  World 

Type  CBot  single 
phase  3-rate  watthour 
meter. 


I  LANDIS  &  GYR,  INC.  | 

I  Herbert  Nehls,  V.  P.  and  G.  M.  | 

I  104  Fifth  Ave.,  New  York  »  | 

niiiiiiiiiniiuiiiiiiliiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiMiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiitiiiiiiiiiiiiiiiiiiiiiiiniiiiiifi 


©LIVEIR  MATEEM 


=  APPROVED  AND 


ACCEPTED  SINCE  18  94 


I  OLIVER  IRON  AND  STEEL  CORPORATION  —  PITTSBURGH  I 


nlllllllllllllllllllllllllltllllllllllllllllllllllllllllHIUlllllllllllllllllllllllllllllllllMllllllllllllllllllllilllllllllllllllUIIIIIIIIIMIIIIIIIIIIIIIIIlim 

piiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiuiiiiiiiiiiiiiiiiniiiiiiiiii|: 
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Triplex  Keeording  Wattmeter.  Uses 
U-inrh  oliartH;  overall  roMe  width  up- 
^  proxiuiately  17  Inc-heH. 


Small  sized  Keetan- 
KUlar  Form  ReeordInK 
Voltmeter;  also  avall- 
ahle  with  Wattmeter 
movement. 


FOR  ACCURATE 
OF  COSTS 


DETERMINATION 


Portable  Type  Strip 
Chart  Recording 
Wattmeter;  ideal 
for  test  work. 


The  productions  purchases  distribution  and  sale  of 
electrical  energy  involves  considerable  accounting. 
Costs  must  be  known.  Figures  must  be  accurate. 

That  is  one  reason  why  so  many  public  service  compa¬ 
nies  utilize  Bristol’s  Instruments.  Their  accuracvs 
serviceability  and  conveniences  are  features  that  have 
built  up  a  wide  acceptance  by  the  electrical  industry. 

They  are  extensively  employed  to  supply  accurate  data 
on  amount  of  energy  generateds  voltage  on  distribution 
feeder  lines,  available  power,  power  consumption  of 
factory  departments  and  other  conditions.  Full  descrip¬ 
tion  of  many  instruments  in  Catalog  No.  l.'>02. 

Our  field  service  engineers  are  available  to  make  recom¬ 
mendations. 


THE  BRISTOL  COMPANY 

^'aterburv,  Connecticut 


Instruments  for  Indicating  Recording  Controlling 
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Lubricating  Oils 

The  world^s  quality  oils 
for  plant  lubrication 
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EXPERT} 


helped  compile  this 
book  to  help  you 

HE  only  book  giving  complete  recommen¬ 
dations  of  lubricants  for  the  machinery 
and  engines  of  world-wide  industry  —  is 
the  Vacuum  Oil  Company’s  handbook, 

’’Engine  Builders’  Book.”  Constant  re¬ 
vision  keeps  it  up-to-date.  It  contains 
the  practical  experience  and  technical  knowledge  of  many 
thousand  engineers,  in  the  following  groups: 

The  engineers  of  leading  engine  and  machinery  builders 
Vacuum  Oil  Company  engineers  servicing  world  industry 
Engineers  in  all  kinds  of  industrial  plants. 

In  a  recent  survey  of  American  industry,  47%  of  important 
industrial  men  interviewed,  reported  unsolved  lubrication 
problems.  If  your  plant  has  one  or  more  of  these  unsolved 
problems,  or  if  you  wish  to  avoid  having  them,  the  in¬ 
formation  in  this  book  can  help  you.  Every  Vacuum 
representative  carries  a  copy  of  this  book.  (It  is  not  for 
general  distribution.) 

Twenty- four  thousand  heads  are  better  than  one.  Give 
them  an  opportunity  to  serve  you. 


VACUUM  OIL  COMPANY 

Headquarters:  61  Broadway,  New  York  •  Branches  and  distributing  warehouses  throughout  the  world 
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EXTEND  the 
facilities  of  our  or¬ 
ganization  to  those  de¬ 
siring  information  or  re¬ 
ports  on  companies  with 
which  we  are  identified. 


Electric  Bond  and  Share 
Company 

Two  Rector  Street  New  York 


NAHAVAT 


In  many  towns  of  India  one  is  awakened  in 
the  morning  by  sweet  nahavat  (^flute  playing). 

This  is  because  they  fear  that  sudden  sharp 
noises  awakening  a  man  will  smother  his 
reasoning  soul  and  unhinge  his  mind. 

They’re  absolutely  right  about  this.  Harsh 
noises  at  any  time  drive  one  to  distraction. 

If  figures  were  obtainable  you’d  find  that 
noisy  carbon  brushes  are  perhaps  the  direct 
cause  of  the  growth  of  blasphemy  in  machine 
operation,  in  those  isolated  cases  where  the 
operator  is  not  awake  to  the  soul  benefit  from 
quiet  Morganite  brushes. 

So,  instead  of  alarming  him,  we  continue  to 
softly  whisper: 

Brush  up  on  brushes 

^Morganite. 


WATER  WHEEL 

GOVERNORS 


I  pressure  governors  in  sizes  ^ 

THE  ■ 

I  ASHLAND.  MASS  \ 


WHEN  governor  problems  arise 
our  comprehensive  experience 
will  be  of  value  to  you.  “Write  for 
Catalogue  M.’’ 


Main  Office  and  Factory 
3302~3320  A  noble  Ave.,  Long  Island  City,  N.  Y. 


DISTRICT  ENGINEERS  AND  AGENTS 

Pittsburgh,  Electrical  Engineering  8s  Mfg.  Co.,  909  Penn.  Ave. 
Cleveland,  Electrical  Engineering  8t  Mfg.  Co.,  320  Union  Building 
Birmingham,  Ala.,  A.  J.  Bowron,  1210  Watts  Building 
Revere,  Mass.,  J.  F.  Drummey,  62  Pleasant  Street 
Los  Angeles,  Electrical  Engineering  Sales  Co.,  502  Delta  Bldg. 
Son  Francisco,  Electrical  Engineering  Sales  Co.,  222  Underwood 
Building. 

Toronto,  Can.,  Railway  8s  Power  Engineering  Corp.,  Ltd.,  171 
Eastern  Ave. 

Montreal,  Can.,  Railway  8s  Power  Engineering  Corp.,  Ltd.,  898 
St.  Antoine  Street 

Winnipeg,  Ccn.,  Railway  8s  Power  Engineering  Corp.,  Ltd., 
P.  O.  325. 


WOODWARD  GOVERNOR  CO.,  Rockford,  III. 


WATER  WHEEL 
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Unsurpassed  Ductility 
AND  Toughness 


1.  Twisttd  cold  450  degrees  without  showing  signs  ofdh- 
tress.  A  ductility  test  of  Masterweld  deposited  metal.  2.  Tied 
cold  into  a  knot.  Another  test  demonstrating  the  ductility  of  the 
Masterweld.  Two  round  specimens  of  deposited  metaL 


are  combined  in  the  Kellogg  Masterweld 


Ductility  and  toughness,  strength  and 
adaptability — these  are  the  outstanding 
qualities  of  the  Kellogg  Masterweld. 
The  Kellogg  Masterweld  always  pro¬ 
vides  a  perfect  bond  which  has  the  full 
strength  of  the  material  welded. 

Achieved  by  an  automatic  process  which 
admits  of  no  variables,  the  Masterweld 
can  be  applied  to  the  fabrication  of 
both  fired  and  unfired  pressure  vessels. 
The  Kellogg  Masterweld  has  been  given 


the  highest  rating  by  leading  insurance 
companies.  Vessels  so  fabricated,  either 
of  Kellogg  Rolled  Seamless  Steel  Cyl¬ 
inders  or  special  welding  quality  plate, 
are  dependable,efficient  and  economical. 
Let  us  send  you  an  illustrated  brochure 
fully  describing  the  Kellogg  Masterweld 
as  applied  to  pressure  vessel  fabrication. 
THE  M.  W.  KELLOGG  COMPANY 

225  BROADWAY  NEW  YORK,  N.Y. 

Birmingham,  827  Brown- Marx  Bldg.;  Boston,  12  Pearl  Street; 
Chicago,  I  La  Salle  Street;  Pittsburgh,  Oliver  Bldg.;  Los 
Angeles,  742  Western  Pacific  Bldg.;  Tulsa,  Pbiltower  Bldg. 


DUCTILE 


KELLOGCr 


JHasterweld 


TOUGH 


Kellogg  Products  include  Welded  Boiler  Drums,  Receivers,  Separators,  Headers  and  Complete  Power  Plant  Piping 
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Dependable 
motors  for 
the  home 


Ektffeic  GOTporation 


6400  Plymouth  Avenue,  Saint  LouU,  U.  8.  A, 


MOTORS  TRANSFORMERS  FANS 
LOCKHEED  HYDRAULIC  BRAKES 


Tha  modern  home  is  just  as  dependent  upon  electric  motors 
as  the  modern  factory.  The  modern  home  depends  upon 
motors  for  refrigeration,  ventilation — for  heating,  cleaning, 
washing,  ironing,  sewing — yes,  even  for  musical  entertain¬ 
ment,  physical  exercise,  and  the  time.  No  wonder  that 
motors  intended  for  domestic  service  have  to  be  absolutely 
dependable!  »  »  Refrigerators,  mixers,  ventilators,  floor  pol¬ 
ishers,  oil  burners,  and  other  domestic  appliances — all  re¬ 


quire  motors  that  stand  up  under  the  abuses  to  be  expected 
at  the  hands  of  users  who  know  nothing  about  machinery.  »  » 
Dependability  is  the  yardstick  by  which  Wagner  motors  are 
measured.  Each  motor  is  built  to  give  trouble-free  uninter¬ 
rupted  service — wherein  lies  the  reason  for  the  ever  increas¬ 
ing  number  of  power  companies  demanding  Wagner  motors, 
and  the  choice  of  Wagner  motors  as  standard  by  so  many 
manufacturers  of  electrically  powered  appliances.  »  »  » 
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where  Failure  May  Mean  Disaster 
DUMORE  MOTORS  Perform 


The  Collins  Oxygen  Tent  is 
an  unusually  interesting 
example  of  the  widespread 
use  to  which  Dumore  Motor 
features  are  adapted. 

"Unfailing  service"  is  an  abso¬ 
lute  requirement  in  the  Collins 
Oxygen  Tent,  which  is  used  in 
the  treatment  of  pneumonia, 
as  illustrated  at  the  left.  It  is 
generally  used  24  hours  a  day 
for  as  many  days  as  necessary, 
which  may  be  as  long  as  21 
days  or  more.  Under  these 
trying  conditions,  only  a  thor¬ 
oughly  dependable  motor 
that  will  run  day  and  night, 
without  attention,  can  be  used. 

Dumore  Motors  do  this  admir¬ 
ably.  In  more  than  600  Collins 
Oxygen  Tents  now  in  use,  not 
a  single  Dumore  has  failed  at 
any  time  .  .  .  Dumore  Motors 
can  be  profitably  adapted  to 
the  product  you  manufacture. 


33  Sixteenth  Street 


Racine,  Wisconsin 


MOTORS 
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Neglect  mending 


twill 


soon 


be 


The  Sayings  of 


Trenches  in  the  snow  over  buried  cables  in  a  mill  yard  revealed  over¬ 
heating  of  the  distribution  system  because  of  low  power-factor.  The  mill 
power-factor  was  unity  by  virtue  of  a  battery  of  synchronous  motors  near 
the  substation.  Inside  circuits  with  lagging  power-factor  of  0.72  were 
improved,  by  substituting,  at  strategic  points,  0.8  leading-power-factor 
synchronous  motors  for  induction  motors.  The  superseded  induction 
motors  were  later  used,  fully  loaded  and  in  conjunction  with  synchro¬ 
nous  motors,  in  an  addition  to  the  mill. 
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a  siticJl  Fault,  and 
a  Great  One 

Poor  Rickard  | 


A  step  in  modernization  was  brought  about  by  the  frequent  unexplained 
stopping  of  a  large  synchronous  motor  driving  a  vital  unit  in  a  plant 
process.  Investigation  revealed  that  the  too  hasty  starting  of  a  large 
induction  motor  in  a  remote  department  caused  a  voltage  dip  severe 
enough  to  throw  the  synchronous  motor  out  of  step.  The  substitution  of 
a  magnetic  controller  for  the  manual  controller  on  the  induction  motor 
resulted  in  uniform  starting  with  minimum  voltage  disturbance. 


Modern  motors  designed  for  quick  starts,  stops,  and  reversals,  absorb 
only  a  small  amount  of  power  for  their  own  acceleration,  hence  leave 
more  for  effective  work.  They  are  just  coming  into  use  for  shears, 
whereon  they  start,  accelerate,  execute  the  work,  and  stop  for  each 
operation.  This  does  away  with  flywheel  and  jaw  clutch,  simplifies  the 
machines,  and  reduces  maintenance.  One  such  machine  cuts  three  8-in. 
by  8-in.  blooms  at  a  time — fourteen  complete  cycles  per  minute.  A  shear 
cutting  40-inch-wide  material  goes  through  the  complete  cycle  in  less 
than  one  second.  The  trend  is  to  let  the  motor  do  it. 


Did  you  know  that  a  photoelectric  tube  could  be  made  to  do  the  work 
of  a  stop,  dog,  latch,  or  cam?  Here’s  an  example:  A  length  of  pipe  is 
chucked  near  the  middle,  no  care  being  taken  to  locate  it.  Two  motor- 
driven  tool  carriages  rush  in  towards  the  ends  and,  when  one-eighth  inch 
from  contact,  they  slow  down  to  feeding  speed.  The  tools  then  face  and 
bevel  the  pipe  ends  for  field  welding.  The  tool  carriages  act  as  they  do 
because  the  pipe  intercepts  beams  of  light  carried  by  the  carriages.  This 
modern  type  of  cam,  dog,  etc.,  involves  no  maintenance,  for  a  beam  of 
light  has  no  wearing  parts. 


Any  manufacturer  who  still  feels  that  metallic  arc  welding  might  not 
be  dependable  should  take  note  of  the  fact  that  big  gun-mounts  are 
being  thus  fabricated  at  the  Watertown  arsenal  by  the  U.  S.  Govern¬ 
ment.  Modern  materials,  equipment,  and  technique  have  made  the  arc- 
welded  joint  capable  of  standing  any  amount  of  shock  duty  that  the 
parent  metal  will  stand.  Small  wonder  that  manufacturers  of  machine 
tools  and  plant  equipment  are  rapidly  changing  over  their  products  to 
arc-weldea  steel  construction  and  are  obtaining  a  simpler,  stronger, 
lighter,  more  rigid  product  with  an  enhanced  appearance  that  stimu¬ 
lates  sales. 


The  old  “layshaft"  and  other  rigid  mechanical  means  for  holding 
related  equipment  in  synchronism  while  working  on  a  common  product 
arc  giving  away  to  electric  synchronization.  Feeders  arc  synchronized 
with  the  machines  they  feed,  by  Selsyn  control,  and  the  units  may  be 
any  distance  apart.  To  synchronize  devices  at  full  speed  has  never  been 
difficult,  but  now  it  is  possible  to  hold  many  units  in  absolute  synchro¬ 
nism  all  the  way  down  to  dead  stop  and  up  again  to  full  speed.  This  is 
done  on  a  multiple-unit  printing  press  and  so  accurately  that,  if  desired, 
an  “i”  printed  on  one  unit  might  be  dotted  on  the  next. 


Speaking  of  modernization,  have  you  studied  all  the  possible  appli¬ 
cations  to  your  equipment  of  the  new  G-E  thrustor?  This  electric  device 
exerts  a  smooth,  powerful,  constant-pressure  thrust  with  cushioned 
return.  On  the  up  stroke,  oil  is  pumped  through  a  piston  by  a  motor- 
driven  impeller.  On  the  down  stroke,  the  piston  sinks  through  a 
cushion  of  oil.  Some  suggested  applications  arc:  (1)  the  smooth,  certain 
application  of  brakes  to  hoists.  (2)  The  engaging  of  clutches  on  punch 
presses  or  shears.  (3)  The  replacement  of  muscular  effort  on  foot-  and 
hand-operated  machines,  thus  making  the  machines  “all-electric.” 


In  the  past,  when  a  machinery  builder  wished  to  build  heat  into  his 
machines,  or  a  plant  engineer  wished  to  apply  a  limited  amount  of  heat 
to  a  process,  it  was  necessary  to  install  a  steam  boiler,  or  to  run  com¬ 
plicated  fuel  pipe  lines  to  the  zones  to  be  heated.  To-day,  a  G-E 
heating  specialist  is  called  in  and,  after  studying  the  requirements, 
recommends  G-E  “Spots  of  Heat” — handy,  self-contained,  electric  heat¬ 
ing  units  which  can  be  immersed,  screwed  in,  built  in,  or  simply 
attached  to  the  machinery  or  equipment  to  provide  clean,  safe,  odorless, 
precisely  controlled  electric  heat. 


Modernization  Reduces  Costs — Increases  Trofit 

There  are  any  number  of  ways  in  which  the  G-E  sales  engineer  can 
help  you  to  modernize.  Ask  him  about  them  when  he  calls;  or  write 
the  nearest  G-E  office. 
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ALLIED  ENGINEERS.  Inc. 

Engineers  and  Constructors 
20  PINE  ST.,  NEW  YORK 

Birniing:ham.  Ala.  Jackson,  Mich. 


Ambursen  Construction  Co. 

Incorporated 
AMBURSEN  DAMS 
Hydro-electric  Developments 
Water  Supply  and  Irrigation  Dams 
DAMS  ON  DIFFICULT  FOUNDATIONS 
Grand  Central  Terminal,  New  York 
Kansas  City,  Mo.  Atlanta.  Oa. 


WILLIAM  A.  BAEHR 
ORGANIZATION.  Inc. 

Engineers — Accountants — Managers 
231  South  La  Salle  St. 
CHICAGO 


BARKER  &  WHEELER 

utility  and  Industrial  Valuations.  Design 
and  Construction  of  Power  Systems.  Water 
Supplies,  Sewerage  and  Sewage  Disposal. 
Factory  Production  and  Cost  Control 
Systems. 

11  Park  Place,  New  York  City 
36. State  St.,  Albany,  N.  Y. 


BATTEY  &  KIPP 

Incorporated 

ENGINEERS 

Power  Plants.  Electrification  De¬ 
velopments.  Industrial  Plants 
Railway  Shops  and  Terminals. 
Design.  Construction.  Investigations. 
Appraisals. 

2.11  S  LA  SALLE  ST.,  CHICAGO 


M.  J.  DALEY  &  CO.  INC. 

SPECIAUZINQ  in  THE  CONSTRUCTION  OF: 

Railroad  Electrification. 

Transmission  Systems. 

Power  House  and  Sub-Stations. 
Electrical  Installations. 

1054  Main  Street  Springfield.  Mass. 


IVES  &  DAVIDSON 

ENGINEERS 

Construction — Management — Valuation 
PUBLIC  UTILITY  PROPERTIES 
Deaign-TRANSMISSIQN  LIMf  S -Build 
15  Park  Row,  New  YoiSc 


VICTOR  A.  DORSEY  &  CO. 

Engineers 

Public  Utilities  and  Industrials 
Examinations — Reports — Valuations — 
Management 
Chicago,  Illinois 


KELSO-WAGNER  COMPANY 

Construction  Engineers 
Transmission  Lines — Substations 
Underground 

See  cjir  page  a<trertitement  4th  ilsur  each  month. 

134  West  Second  St.,  Dayton,  Ohio 
Telephone  Main  1434 


ELECTRICAL  TESTING 

LABORATORIES 

Electrical  and  Mechanical  Laboratories 

Tests  of  Electrical  Machinery.  Apparatus 
and  supplies.  Materials  of  Construction, 
Coal.  Paper,  etc.  Inspection  of  Material  and 
Apparatus  at  Manufactories. 

80th  St.  and  East  End  Ave.,  New  York 


CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 

Engineers 

Public  Utility.  Administrative 
Economic  and  Municipal  Problems. 
Cost  Analysis. 

Inducement  Rate  Development. 
Rate  Cases — Appraisals. 

11  West  42nd  St..  New  York 


FARGO  ENGINEERING  CO. 
CONSULTING  ENGINEERS 
Jackson,  Michigan 

Hydro-Electric  and  Steam  Power  Plants 
Difficult  Dam  Foundations 


WILLIAM  S.  LEE 

Mem.  Am.  Soc.  C.  E. 
Mem.  Am.  Soc.  M.  E. 

Mem.  Eng.  Inst.  Can. 
Fellow  Am.  Inst.  E.  E. 

CONSULTING  ENGINEER 
635  Fifth  Avenue,  New  York  City 
Charlotte,  North  Carolina 


FRANK  F.  FOWLE  &  CO. 

Electrical  and  Mechanical 
ENGINEERS 


221  No.  La  Salle  St. 


Chicago,  Ill. 


LUCAS  &  LUICK 

ENGINEERS 

Power  Plants  Transmission  Lines 

Industrial  Plants 

Examinations  Reports  Valuations 
Rate  Cases 

Public  Utility  Management 
231  So.  LaSalle  St.,  Chicago 


BLACK  &  VEATCH 

Consulting  Engineers 

Water.  Steam  and  Electric  Power  Investi¬ 
gations.  Design,  Supervision  of  Construc¬ 
tion,  Valuation,  Tests  and  Laboratory 
Service. 

307  S.  Hill  St..  Loa  Angeles,  Caltr. 

230  Park  Avenue.  New  York  City 
Mutual  Ruildliig,  Kansas  clty.  Mo. 


HARZA  ENGINEERING  CO. 

Consulting  Engineers 

Dams.  Hydraulic,  Hydro-Electric.  Flood 
Control  and  Sanitary  Projects 

20  N.  Wacker  Drive 
Chicago 


CHAS.  T.  MAIN.  Inc. 

ENGINEERS 

Public  Utilities  and  Industrials 
Reports — Electrical  Designs — Valuations 
Supervision  of  Construction 

201  Devonshire  Street,  Boston,  Mass. 


BYLLESBY 

ENGINEERING  AND  MANAGEMENT 
CORPORATION 

231  S.  LaSalle  Street,  Chicago 

New  York  Pittsburgh  San  Francisco 


HASTINGS  &  SANDERS 

CONSTRUCTION  CO. 

General  Contractors,  WARE,  MASS. 
Transmission  Lines  Distribution  Systems 
Power  Houses  and  Substations 
Electrification  of  Railroads 
“Everything  on  time,  and  right." 


DANIEL  W.  MEAD 
F.  W.  SCHEIDENHELM 

Consulting  Engineers 

Hydro-electric  Developments.  Water  Supply, 
Irrigation.  Drainage.  Flood  Control. 

New  York  City.  60  Church  St. 


EDWARD  J.  CHENEY 

ENGINEER 

PUBLIC  UTILITY  PROBLEMS 

61  Broadway  New  York 

HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines,  Substations 
100  W.  Monroe  St..  Chicago.  Ill. 

226  Broadway.  New  York 

I  Smith  Tower.  Seattle,  W'ash. 

— - - - - - - - 1  1 

HUGH  L.  COOPER  &  CO. 

General  Hydraulic  Engineering,  including 
the  design,  financing,  construction  and 
management  of  hydro-electric  power  plants. 


101  Park  Ave. 


New  York 


GEO.  L.  HOXIE 

Consulting  Engineer 

ENGINEERING  ECONOMICS 
601  W.  Sth  St.  Los  Angeles,  Cal. 


ARTHUR  L.  MULLEGREN 
CONSULTING  ENGINEER 

Steam  and  Electric  Power  Plants 
Public  Utilities 
KANSAS  CITY.  MO. 


FARLEY  OSGOOD 

Consultant 

Design.  Construction.  Operation 
Inter-Connection 

of 

PUBLIC  UTILITIES 
National  Bank  of  Commerce  Building 
II  Ntssau  St.,  New  York,  N.  Y. 
Telephone:  Rertor  78  78.  Cable  Address:  Fargood 
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W.  EDGAR  REED 

Consulting  Engineer 

Designer  of  Electrical  Machinery 
Estimates.  Reports.  Plans,  Specifications 
and  Supervision  of  Lighting.  Railway 
Industrial  and  Power  Installations. 

585  Union  Arcade  Bldg.,  Pittsburgh,  Pa. 

Scofield  Engineering  Co. 

Consulting  Engineers 

Public  Utility  and  Industrial  Plants 
Design — Construction — Operation — 
Investigations — Valuations 

PHILADELPHIA 

Waggoner  Construction  Co. 

Public  Utility  Construction 

Transmission  and  Distribution 
Underground  or  Overhead — Gas  and  Electric 
Street  Lighting  Installations 

2  Cannon  Street,  Poughkeepsie.  N.  Y. 

SANDERSON  &  PORTER 

ENGINEERS 

for  the 

FINANCING-REORGANIZATION- 

DESIGN-CONSTRUCTION 

of 

INDUSTRIALS  and  PUBLIC  UTILITIES 
Chicago  New  York  San  Fraiieiseo 

W.  J.  SQUIRE 

Consulting  Engineer 

Railways — Power  Plants 

Industrial  Power  and  Illumination 
Transmission  Lines,  Appraisals  and  Reports 

618  Dwight  Bldg.,  Kansas  City,  Mo. 

The  J.  G.  White 
Engineering  Corporation 

Engineers — Constructors 

oil  Refineries  and  Pipe  Lines.  Steam  and  Water 
Power  Plants.  Transmisilon  Systems,  Hutels.  Apurt- 
inents.  Offlre  and  Industrial  Buildings,  Railroads. 

43  Exchange  Place  Netv  York 

SARGENT  &  LUNDY 

Incorporated 

ENGINEERS 

20  North  VVacker  Drive 

Chicago,  Illinois 

HOWARD  M.  TURNER 

Consulting  Engineer 

Investigations,  Valuations,  Plans,  Super¬ 
vision  of  Construction  —  Water  Power. 
Water  Supply,  Public  Utilities. 

12  PEARL  ST..  BOSTON 

J.  G.  WRAY  &  CO. 

ENGINEERS— CONSTRUCTORS 
UTILITIES  and  INDUSIRIALS 

Bankers  Bldg.,  105  VV.  Adams  St. 
Chicago 
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I  Knowledge  plus  experience  equals  good  advice.  Their  wnde  knowledge  and  3'ears  of  | 

I  experience  prepare  the  engineers  listed  in  this  directory  to  give  advice  worth  following.  | 

I  I'hey  are  equipped  to  help  you  solve  your  most  difficult  electric  generation  and  trans-  | 

I  mission  problems.  | 

j  Consulfthis  Directory  for  dependable  engineering  services.  I 

I  i 

. . j 


Searchlight  Section 


EMPLOYMENT  SERVICE 


IF  YOU  are  quulifled  for  position  between 
$2,600  and  $26,000,  and  are  reeeptive  to 
neg'otiations  for  new  connection,  your  response 
to  this  announcement  is  invited.  The  under- 
sig:ned  provides  a  thorouKbly  organized  service 
established  twenty-one  years  ago,  to  conduct  con¬ 
fidential  preliminaries,  and  a.ssist  the  qualified 
man  in  location  the  particular  position  be  de¬ 
sires.  Not  a  registration  bureau.  Retaining 
fee  protectetl  by  refund  in'ovision.  as  stipulated 
in  our  agreement.  Send  name  and  address  only 
for  description  of  service.  R.  W.  Bixby,  Inc., 
202  Main  Street,  Buffalo,  N.  Y. 


EXECUTIVES,  electrical,  public  utility,  manu¬ 
facturing,  sales,  office,  chemical,  engineering, 
etc.  Write  for  particulars  regarding  our  con¬ 
fidential  and  individual  service.  H.  H.  Harrison, 
Supervisor  The  National  Business  Bourse  (Est. 
11>I6),  Great  Northern  Bldg.,  Chicago.  Ill. 


POSITIONS  WANTED 


ACCOUNTANT,  7  years  in  charge  re:  prior 
purchase  investigations  utility  properties,  in¬ 
stallation  of  accounting  systems,  audits  of 
holding  companies,  etc.  S  years  public  account¬ 
ing  re  investigations,  audits  and  systematizing. 
Matthew  F.  O'Connell.  .6.6f>  West  168fh  Street, 
New  York . 


POSITIONS  WANTED 


POSITIONS  WANTED 


ELECTRIC  meterman.  age  28,  married,  ten 
years'  experience  installing,  testing,  repairing 
electric  meters  and  equipment.  PW-8.‘If>,  Elec¬ 
trical  World,  620  No.  Michigan  Ave.,  Chicago. 
Ill. 


ELECTRICAL  inspector,  with  seven  years’  ex¬ 
perience  as  purchaser's  representative  at 
fa<'torie8,  for  witness  tests  and  inspection  of  all 
classes  of  electrical  equipment,  desires  connec¬ 
tion.  PW-837,  Electrical  World.  620  No. 
Michigan  Ave.,  Cheiago,  Ill. 


ELECTRICAL  superintendent;  eighteen  years’ 
experience  covering  all  branches  of  electrical 
power.  Desires  responsible  position  with  in¬ 
dustrial  or  power  company.  Replies  confidential. 
Address  P.  O.  Box  No.  1140,  Detroit,  Michigan. 


ELECTRICIAN — Fourteen  years  utility  and  in¬ 
dustrial  construction  and  maintainanee.  Age 
32.  Married.  Ditto,  207}  Ninth  Ave.,  Charles 
City,  la. 


ELECTRICAL  Engineer  with  broad  electrical  and 
mechanical  experience  c-overing  fifteen  years 
in  mining,  steel,  utility  and  technical  publishing 
fields  open  for  position  in  research,  develop¬ 
ment.  or  engineering  with  heavy  basic  industry, 
manufacturing  industry,  or  engineering  firm. 
Analytical  type  with  good  references,  available 
at  once.  PW-833,  Electrical  World,  Tenth  Ave. 

at  .‘10th  St.,  New  York. _ 

ELECTRICIAN.  16  years’  experience,  motor 
winding,  construction,  industrial,  maintenance. 
Best  of  reference:  12  years  with  last  company. 
Reason  of  change,  plant  moved  to  foreign 
county.  J.  W.  Newton.  1808  N.  Pegam  St., 

Charlotte.  N.  C. _ 

ENGINEER.  32.  American.  12  years’  experience, 
public  utilityinvestigation,  design  and  con¬ 
struction  power  plants,  valuations,  economics, 
interconnections,  reports,  building  construction, 
hydraulics,  structural  design.  Available  im¬ 
mediately.  PW-826,  Electrical  World,  Tenth 

Ave.  at  36th  St,,  New  York, _ 

(  Continued  from  the  following  page) 


GOOD  JOBS  OPEN 

I  Central  stations  must  hare  mater  experts.  Hundreds  I 
i  of  competent  men  wanted  for  positions  paying  | 
:  (3,000  and  over.  We  can  train  YOU  at  home  In  1 
1  your  spare  time.  : 

I  BE  A  METER  ENGINEER  | 

:  A  postcard  brings  full  details.  No  obligation.  i 

I  FT.  WAYNE  CORRESPONDENCE  SCHOOL  i 
I  Dept  C..  Ft.  Wavne.  Ind.  : 

nlMIIIMIMMIMIIMIMIMMIMOMiMIMKIIIIMIUIMIHIIMMIMiiMIIIIHOMMIIMIIMOMIIMIIIIHIlF 


JIHIMIIIIMIIIIMMIMtlMlilMIIMIMIIIMMMIIIIIIIMIMMIHIMHItlMIIIIOIMIMOMIOOMIMMMII 

s  |r|Ag«trae«al  Ti  aining  for  men  of  ambition 
I  „,(j  limited  time.  Con- 

;  densed  course  in  'rbeoretical  and  Practical  Electrical 
I  FnarStlgaArino  InrludinR  Mntlieinatici 

5  I  ■■  S  gnd  .Mechanical  Draw- 

s  ing.  Studeiits  construct  motors,  install  wiring, 

I  test  electrical  machinery  Course  complete  In 

ONE  COIXEGE  YEAR.  Catalog. 

Dkias  SCHOOL 

2$3Takoini  Avo..  Waihinftoo.  D.  C. 

IMIMIIIOIIIIIIOaiillMIMIIMIIMIIMIIMIItIMIIIIIItOIIOiallOllllltOliOl 
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HEIGHT 

EMPLOYMENT  :  BUSINESS  I  OPPORTUNITIES  :  EQUIPMENT— USED  or  SPECIAL 


UNIMSPLAYED — RATE  PER  WORD: 

Positions  Wanted,  5  cents  a  word,  minimum 
$1.U0  un  insertion,  payable  in  advance. 

Positions  Vacant  and  all  other  elassiflca- 
lions.  10  cents  a  word,  minimum  charge 

$a.oo. 

Pronosals,  40  cents  a  line  an  insertion. 


INFORMATION : 

box  Numbers  in  care  of  any  of  our  New 
York,  Chicago  or  San  Francisco  offices 
count  10  words  additional  in  undisplayed 
ads. 

Discount  of  10%  if  one  payment  is  made 
in  advance  for  four  consecuiive  inser¬ 
tions  of  undisplayed  ads  (not  including 
proposals) . 


DISPLAYED — RATE  PER  INCH; 

i  to  3  inches . $6.00  an  inch 

4  to  7  inches .  5.75  an  inch 

•S  to  14  inches .  5.50  an  inch 

Other  aitaces  and  contiact  rates  on  request. 

.4n  advertisino  inch  is  measured  vertically 
on  one  column.  3  coluinns — 30  inches — 
to  a  page. 

E.W 


COPY  FOR  NEW  ADVERTISEMENTS  RECEIVED  UNTIL  10  A  M.  MONDAY  FOR  SATURDAY  S  ISSUE 

- - - - - - - - 


<- 


POSITIONS  WANTED 


U.  S.  Government 


U.  S.  Government 


(ContinuiHl  from  the  preceding  page) 


(JRADUATE  EE..  36  years;  graduate  student 
course  and  lest  experience  at  Westinghouse 
E&M  Co.,  wants  work  with  responsible  public 
utility  or  jiower  company.  Interested  in  con 
struetion  or  distribution  work.  Location,  west 
or  midwest.  Available  now.  PW-S37,  Electrical 
World,  530  No.  Michigan  Ave.,  Chicago,  Ill. 


ORADUATE  EE.,  30  years  old.  Desires  position 
as  relay  and  meter  tester  or  enginwr.  Capable 
of  supervising  test  department.  Some  experience 
on  distribution  systems,  layouts,  operation,  etc. 
Middlt-  or  western  states  jireferretl.  PW-83S, 
Eleetri<-al  World,  530  No.  Michigan  Ave., 
Chicago,  III. 


.MAINTENANCE  engineer.  Graduate  E.E. 

Four  years  experience*  in  operation,  mainte- 
naiH*e  and  i-epair  of  all  kinds  of  D.C.  and 
A,<\  e<iui|iment.  Referen**es.  PW-S4(i,  Elec- 
tric*al  World,  Tenth  Ave.  at  36th  St.,  New  York. 


POWER.  Electrical.  Plant  Engineer  seeks  posi¬ 
tion  with  large  Industrial  Plant  or  Utility, 
liroad  exts'fienee  in  Power  Production  adn  Plant 
.Maiuteuanee.  Excellent  refereius's  furnished. 
l*W-S:pi.  Ele<’tri«*al  World,  Tenth  .\ve.  at  36th 
St..  New  York. 


SALESMAN  AVAILABLE 


S.\LES  manager  or  salesman,  30  years’  suec<*ss- 
ful  experieiur.  eleeUrical.  mec-hauical.  treated 
lmil>er  and  handling  men.  SA-S()5.  Elcctrie’ul 
World.  Tenth  Ave.  at  36th  St..  New  York. 


U.  S.  Government 


TKKASl’HY  DKPARTMEXT,  Office  of  the 
Supervising  Architect,  Washington,  D.  C., 
Mai’ch  i;*,  1931. — Sealed  bids  in  duplicate 
subject  to  the  conditions  contained  herein, 
will  be  publicly  opened  in  this  office  at 
3  p.in.,  April  16,  1931,  for  furnishing  the 
niaterials  and  performing  the  work  required 
for  instaling  one  iia.s.senger  elevator  in  the 
U.  S.  iiost  office  and  court  house  at  Rutland, 
Vt.  All  prospective  bidders  are  hereby 
notified  that,  prior  to  the  award  of  the 
contract,  the  right  is  reserved  by  the 
.sui)ervising  architect  to  re<iuire  any  or  all 
bidders  to  submit  a  “Statement  of  Facts 
as  to  Qualitications  to  furnish  elevators  in 
strict  accordance  with  the  Specifications’’ 
in  detail  of  the  business  and  technical 
organization  of  the  bidder  available  for 
the  <*ontemplated  work,  including  financial 
re.sources,  building  experience,  material 
|)ro)>osed  to  be  used,  etc.  The  United 
States  expressly  reserves  the  right  to  re¬ 
ject  any  bid  in  which  the  facts  as  to  busi¬ 
ness  and  technical  organization,  financial 
resources,  or  building  experience  compared 
with  the  project  bid  ui)on,  or  materials 
proposeil  U>  be  used,  justify  such  rejection. 
'Pile  succ’essful  bidder  will  be  required  to 
furnish  a  performance  bond  of  50  per  cqnt 
of  the  contract  |jrice.  The  prevailing  rate 
of  wage  sluill  be  paid  all  laborers  and 
meclianit's  em|>loyed  on  the  project  as  pro¬ 
vided  in  the  Act  of  March  3,  1931,  (Public 
No.  79S).  Drawings  and  si)eciHi'ations  may 
b«-  obtained  from  tliis  office.  .IAS.  A.  WFT- 
-MDItE,  Aiding  Su)»ervising  Architect.  (313) 


I'RKASl’RV  DEPARTMENT,  Dffice  of  the 
Su)tervising  Architect,  Washington,  D.  ('., 
•March  13,  1931. — Sealed  bids  in  dui)licate 
subject  to  the  i-onditions  contained  herein, 
will  be  publicly  opened  in  this  office  at 
3  v».m.,  April  10,  1931,  for  furnisliing  the 
materials  and  performing  the  work  re¬ 
quired  for  installing  a  complete  elevator 
plant  in  the  I''.  S.  post  office,  etc.,  at  Lub¬ 


bock,  Texas.  All  prospective  bidders  are 
hereby  notified  that,  unless  the  following 
information  has  been  furnished  within  the 
last  year  on  some  other  project  for  the 
Treasury  Deiiartment,  any  bid  submitted 
in  response  to  this  advertisement  must  be 
accompanied  by  a  statement  of  facts  in 
detail  of  the  business  and  technical  organ¬ 
ization  of  the  bidder  available  for  the  con¬ 
templated  work,  including  financial  re¬ 
sources  and  building  exi)erience,  etc.  The 
United  States  expressly  reserves  the  right 
to  reject  any  bid  in  which  the  facts  as 
to  business  and  technical  organization, 
financial  resources,  or  building  experience 
comijared  with  the  project  bid  uiion, 
justify  such  rejection.  The  successful 
biddei'  will  be  required  to  furnish  a  i>er- 
formance  bond  of  50%  of  the  contract 
Itrice.  Drawings  and  specifications  may  be 
obtained  from  this  office.  JAS.  A.  WIOT- 
MORE,  Acting  Supei  vising  Architect.  (313) 


TREASl^RY  DEPARTMENT,  Office  of  the 
Sui)ervising  Architect,  Washington,  D.  O., 
March  17,  1931. — Sealed  bids  in  dujilicate 
subject  to  the  conditions  contained  herein, 
will  be  publicly  oi>ened  in  this  office  at 
3  i).m.,  April  14,  1931,  for  furnishing  the 
materials  and  i)erfoi-ming  the  work  re¬ 
quired  for  installing  one  passenger  elevator 
in  the  U.  S.  post  ottice  and  court  house, 
extension  and  remodeling,  at  Sioux  Falls, 
S.  Dak.  All  prospective  bidders  are  hereby 
notified  that,  prior  to  the  award  of  the 
contract,  the  riglit  is  reserved  by  the  super¬ 
vising  architect  to  require  any  or  all  bid- 
i  ders  to  submit  a  statement  of  facts  in 
I  detail  of  the  business  and  technical  organ- 
!  ization  of  the  bidder  available  for  the  con¬ 
templated  work,  including  financial  re¬ 
sources,  building  exiierience,  materials  pro- 
po.sed  to  be  used,  etc.  The  United  States 
e.xpressly  reserves  the  right  to  reject  any 
bid  in  which  the  facts  as  to  business  and 
technical  organization,  financial  resources 
or  building  experience  conqiared  with  the 
project  bid  upon,  or  materials  proi)osed  to 
be  used,  justify  such  rejection.  The  suc¬ 
cessful  bidder  will  be  required  to  furnish  a 
performance  bond  of  50%  of  the  contract 
price.  Drawings  and  specifications  may  be 
I  obtained  fiom  this  office.  .I.VS.  A.  WET- 
I  MORE,  Acting  Supervising  Architect.  (314) 


TREASURY  DEPARTMENT,  Office  of  the 
Supervising  Architect,  Washington,  D.  C., 
March  30,  1931. — Sealed  bids  in  duplicate 
subject  to  the  conditions  contained  herein, 
will  be  publicly  opened  in  this  office  at 
3  p.m.,  April  17,  1931,  for  furnishing  the 
materials  and  ijerforming  the  work  required 
for  installing  a  comjjlete  elevator  plant  in 
the  U.  S.  coui't  house,  extension  and  re¬ 
modeling  at  I’ortland,  Maine.  All  prospec¬ 
tive  bidders  are  hereby  notified  that,  prior 
to  the  award  of  the  contract,  the  right 
is  reserved  by  the  suiiervising  architect 
to  require  any  or  all  bidders  to  submit  a 
statement  of  facts  as  to  qualifications  to 
furnish  Elevators  in  strict  accordance  with 
(he  siiecifications,  in  detail  of  the  business 
and  technical  organization  of  the  bidder 
available  for  the  contemidated  work,  in¬ 
cluding  financial  resources  and  building 
experience,  material  jiroposed  to  be  used, 
etc.  The  I'nited  States  expressly  reserves 
the  right  to  reject  any  bid  in  which  the 
facts  as  to  business  and  technical  organ¬ 
ization,  financial  resources,  or  building  ex- 
I)erleiK*e  compaied  with  the  project  bid 
ui)on  or  materials  proposed  to  be  used, 
justify  such  rejection.  'Phe  successful  bid¬ 
der  will  be  required  to  furnish  a  perform¬ 
ance  bond  of  50%  of  the  contiai-t  price. 
The  inevailing  rate  of  wage  shall  be  paid 
all  laborers  and  mechanics  employed  on 
the  project  as  pi-ovided  in  the  Act  of  March 
3,  1931  (Public  No.  798).  Drawings  and 
specifications  may  be  obtained  from  tliis 
office.  .I.\S.  A.  WETMORE,  Acting  Super¬ 
vising  -Vrchitect.  (311) 


TREASURY  DEPARTMENT,  Office  of  the 
Supervising  Architect,  Washington,  If.  C., 
March  16,  1931. — Sealed  bids  in  duplicate, 
subject  to  the  conditions  contained  herein, 
will  be  publicly  opened  in  this  office  at 
3  p.m.,  April  13,  1931,  for  furnishing  the 
materials  and  performing  the  work  required 
for  Installing  one  freight  elevator  in  the 
U.  S.  post  office,  etc.,  at  Staten  Island, 
N.  Y.  TTie  successful  bidder  will  be  re¬ 
quired  to  furnish  a  ))erformance  bond  of 
50%  of  the  contract  price.  Drawings  and 
specifications  may  be  obtained  from  this 
office.  .I.XS.  A.  WETMORE,  Acting  Super¬ 
vising  Architect.  (31.5) 


^iiiiiiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiniiiiiiitiiiiiiiHiiiiiiiiniiiiiiiiiiiniiiiiiiiiiiiiiiiiMitiiiiniiiii^ 


MOTOR  BARGAINS 

V'ariable  Speed — 230  Volt — D.  C. 

1 — -Oll-lip.  .M(is-('liiiliner.<  liiterpole.  ."iOO/lUOfl 
1  —  l.'iil-hp,  Westgli.  SK-201.  40n/xiH)  i.p.iii. 

1  — 1110/ CJ-'i-lip  I'rorker-tVheeler.  CMC-'.IUH.  OlMl/ISOO 

i.p.iii 

1  —  Kill  hp.  WeitKii.  SK-*200.  250  /700. 

2  —  Klii-np,  Weugli.  SK.  :i0n/120il 

1— 75/100-tip,  We.stKli.  SK-2KI.  2110/600. 

1 —  7 5/ 1 0  0-lip.  Crot'ker  WIieeler.  ('.Ml'.  500/  1(100. 

2 —  50-tip  Westgh.  SK-190.  225/4.50. 

2 — 3.5/15  lip.  (Jill.  Elec.  KI.('-203.  500/1500. 

1 — 25/301ip.  Electro  U.vii.  20-S.  400/1200. 

:| — 20/25-hp  lien  Elec.  UK-12.  500/1500. 

5— 15/20-lip.  Westgh,  SK  1  10  1.  500/  1500. 

4  — 10/14  hp.  lien  Elec.  UL(-lKi.  100/1000. 

12 — 10-hp.  Westgh,  SK  00.  500/  1500. 
2_r^4/10-hp.  <J.  E.  NEW.  KK-10,  100/  1200. 
See  last  week's  listing 

Motors— Generator* — T ransformers  and 
Other  Electrical  Equipment 

Belyea  Co.,  Inc.  cuy 

REBUILT — GUARANTEED 


raiiiiiuuiiiiiiiiiiiniiniiiiiMiiiiiiiMiiiiinMiiiiiiiiMiiiiiiiiiiiiiiiiiiMiiiiiiMiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiimiiiiiiiiiiimimuiiuiiiiiiiiiic 
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J.L.HEMPHILL  &  CO. Inc 

ELECTRICAL  ENGINEERS  AND  EQUIPMENT 

,  807Williams  St.  Northlicr^en.  N.J 


Telephonei:  Paliiade  2600-3691 


I  MOTOR  GENERATOR  SETS 

=  1 — 500  kw..  250  V.  Westingbouse  Synchronous 

;  motor  Generator  Set 

;  1 — 300  kw.,  125  V..  3-wlre.  3-unlt.  Ridgeway. 

I  1 — 250  kw.,  230  V.,  3  ph.,  60  cy.,  2300-4600  v.  Syn- 

i  chronous  Motor  Generator  set. 

=  1—200  kw.,  230  V  ,  3  ph,,  60  cy..  2300-4100  v 

:  Synchronous  Motor  Generator  set. 

I  1 — 150  kw..  600  r.p.m.,  250  v..  Gen  .  3  ph..  60  cy., 

i  220-440  V..  G.  E  Synchronous  motor. 

S  1 — 125  kw  .  250  V.  Westingbouse  Synchronous  Gen, 

1  Motor  Set,  3  ph..  60  cy..  2.30-2200  v. 

S  1—100  kw  .  125  V..  n.  V.  220-440  A.C.  G.E.  Syn- 
i  chronous  Motor  tlenerator  Set.  220-440  v 

1  1—100  kw  .  2.50  V.  Gen  .  900  r.p.m.,  2200  Syn- 

I  chronous  Motor 

I  TURBINES 

I  1 — 75  kva.,  3  ph  ,  60  cy.  Westingbouse  Geared 
i  Non-Condeuslug  Turbine. 

I  TRANSFORMERS 

£  1 — 1500  3000  kva  G.  E.  combined  oil  and  water 

:  cooled  3  ph  .  60  cy..  1 1000-22000-2300  V. 

1  3—500  kva.  G.  E.  13000  26000—220  440. 


A.  C.  GENERATORS 


No. 

Ku. 

R  p  m. 

Volts 

Ph 

Type 

1 

400 

900 

2300  4000 

3 

Westg. 

1 

350 

600 

440 

3 

Westg. 

2 

125 

9(M) 

2300 

3 

('r.-Wh. 

2 

100 

900 

230-2300 

3 

O.K. 

1 

75 

600 

220 

3 

W'estg. 

1 

75 

900 

2300 

3 

O  E. 

I 

50 

1200 

220-440-2300 

3 

G  E. 

MOTORS— 3  Phase,  fcO  Cycle 
So.  Up.  R  p.m.  Volts  Type 

1  500  -POO  440  4000  (Westg  Syn.  Con.) 

1  500  900  440  G.E.  syn. 


1 

350 

900 

2200  4000 

Wh.  syn. 

2 

300 

600 

44,5-2300 

Q.E.  ayn. 

I 

250 

600 

2200  4000 

G.E.  syn. 

1 

250 

600 

220-440 

Weatg.  syn. 

1 

250 

600 

440-2200 

G.E.  syn. 

3 

200 

514 

4150-2:100 

G.E.  syn. 

2 

175 

3  ph. 

60  cy. 

2.300  volts,  O.E. 

4 

1.50 

1200 

220  440 

Westg  rg. 

1 

150 

900 

2300 

fl.E.  syn. 

2 

150 

514 

2200 

Westg  si.rg. 

1 

150 

1800 

2200 

Westg  sq.cg.  mtr. 

1 

100 

900 

440-2200 

O.E.  sq.  eg. 

1 

100 

900  220-440-220 

Westg.  sq.  eg. 

D.C.  Generators 


No. 

Kw.  R.p.m. 

Volts 

Type 

1 

200  900 

250 

G.E. 

1 

200  600 

250 

G.E. 

1 

200  525 

250 

G.E. 

2 

1.50  1200 

250 

Cr.-Wheeler 

1 

150  600 

250 

O.E. 

2 

150  1200 

2.50 

Westg..  new 

1 

100  720 

250 

O.E. 

1 

75  4.50 

250 

Dleh  1 

(Smaller  Sizes  on  Request) 

D.C.  MOTORS— 

•230  VOLT 

No. 

Hp. 

2.50 

R.p  m. 

Type 

1 

550 

O  E 

2 

200 

1150 

Cr  -Wheeler 

1 

150 

600 

O.E. 

3 

150 

850 

Westg.  SK,  new 

1 

150 

1100 

Westg.  SK. 

1 

125 

550 

Cr.-Wheeler 

1 

100 

625 

Westg.  Type  .S 

(Smaller  Sizes  on  Request) 

D.C.  MOTORS— 

•125  VOLT 

No. 

Hp 

R.p.m. 

Type 

1 

125 

575 

O.E. 

1 

100 

6(M) 

tS.E. 

1 

80 

600 

O.E. 

•  MllltllMIIIHIIIIMIIIIIItllMllillMIIIII 


llllllllllllllllliniilllilllllllllllMIIMIMIIIIIIMIIIMItllMlIlillKlllltMIIIIIIMIIIIIIIHMIlllll? 
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SLIP-RING  MOTORS,  3  PH..  60  CY. 


Hp. 

Volts 

Make 

Speed 

220 

220-440 

G  E. 

450 

200 

440-220 

G.  E. 

600 

1.54 

2200-440-220 

G.  E. 

514 

1.50 

220-440 

G.  E 

720 

1.50 

220-440 

Westghse. 

1200 

150 

220-440-550 

O.  E 

600 

100 

550 

Westghse. 

900 

100 

^200 

Westghse 

900 

100 

550 

G.  E. 

720 

100 

440-220 

G.  E. 

T20 

100 

440-220 

G.  E. 

900 

SYNCHRONOUS  MOTORS,  3-PH., 

,  60-CY. 

325 

2200-440 

G.  E. 

200 

300 

440 

G  E. 

225 

240 

2200-440 

O.  E. 

720 

150 

2300  4000 

G.  E. 

900 

110 

2200-550 

G.  E. 

900 

80 

2200  440-220 

G.  E. 

1200 

60 

440  -220 

Westghse. 

1200 

MOTOR-GENERATOR  SETS  AND 
ROTARY  CONVERTERS 
1— 165-kw..  125-250-v..  6-ph..  60-cy..  1200-r  p  m., 
G.E  with  2300-4000-v..  3-ph.  transformer. 

1 —  100-kw ,  250-v.,  3-ph.,  60-cy..  120()-r.p.m 

Westghse..  with  2300-v.  transformer. 

2 —  50-kw,.  125-v.,  1200-r.p.m.,  G.  E..  R.  C.,  con¬ 
nected  to  KT,  2200-440-220-v.,  60-cy.,  squirrel 
cage  motors. 

A.  C.  GENERATORS 
1— 250-kva..  200-r.p.m.,  2200-440-v..  G.  E. 

1 — 225-kva.,  600-r.p.m.,  240-480-v.,  G.  E 
1— 187-kva..  720-r.p.m.,  2200-440-220-v..  G.  E. 

1— 120-kva..  900-r.p.m..  2300-4000-v..  G.  E. 

1—112  )i-kva..  900-r.p.m..  2200-240-480-V..G.  E. 
1— 75-kva..  1200-r  p.m..  2200-480-240-v..  G.  E. 

1 — 62)^kva..  1200-r  p.m..  240-480-v..  Westghse. 
1— 56-kva.,  1200-r.p  m..  240-480-v..  G.  E. 

1— 50-kva..  1200-r.p  m  .  2300-480-340-v.. G. E. 
TRANSFORMERS 


3 — Moloney.  500-kva.,  60-cy..  13200-460-v. 
3-0  E..  150-kva..  60-cy..  23(K)-230-460-v. 
3—0.  E..  100-kva.,  60-cy  ,  2300-230-460-V. 


Stephen  Hall  dC  Co.,  Inc.,  7th  and  Adams  Sts.,  Hoboken,  N.  J.  | 

nillllMlllMMIliiltllMIIIMlIlllMIIIIIIIIIMIIlMIIMIMlIllllllllllllllllllllllllllllllllllllllHMIMIlMIIIMIIMIIIMtllMlllMIIIIIIIIMIIMlIIIIMlMllllllllllMIIMHIIIMMMIIMIMlIIIIIIIMMIIIIMIIlMHf! 


. . . 


I  TRANSFORMERS  i 

Single  Phase,  60  Cycle  | 

1  6 — 1667  kva.  Gen.  Elec.  OISC.  out-door  i 
i  66.000/63.000  vs.  prim,  to  12.500  I 

1  with  taps  to  11,000  vs.  secy.  I 

I  3 — 1667  kva.  Gen.  Elec..  Type  H.  CISC.  | 

I  22,000  vs.  prim,  to  11,000  vs.  secy.  | 

I  6 — 1000  kva  Westgh.  OIWC.  66.000  with  | 

£  taps  to  59,300/33,000  vs.  prim,  to  i 

I  2,300  vs.  secy.  1 

i  6 — 1000  kva.  Westgh.,  DISC,  out-door,  i 
1  06.000  with  taps  to  56.100  .33,000  | 

I  vs.  prim,  to  13,200/2,200  vs.  secy.  | 

I  3 — 900  kva.  Gen.  Elec..  Type  WC.  Form  1 
I  HDDP.  20.350/22,550  vs.  prim,  to  | 

I  550  vs.  secy.  i 

I  1 — 750  kva.  Pittsburgh  Furnace  Type  1 
1  25.000/12.500  vs.  prim,  to  280/260/  I 

I  240/220/200/140/130/120/110/100  vs.  i 

I  secy.  I 

i  3 — 350  kva.  Gen.  Elec.,  6,000  vs.  prim.  | 
1  to  460  vs.  secy.  | 

I  3 — 250  kva.  Westgh.  26.400  13.200  vs.  I 
I  prim,  to  520/500/480,  460  vs.  secy.  | 

I  3 — 150  kva.  Gen.  Elec..  Tyiie  H.  .33,000/  | 

i  13,200  vs.  prim,  to  2,400  vs.  secy.  | 

1  3 — 100  kva.  Westgh..  Type  S.K..  13,800  I 
i  vs.  prim,  to  440/220  vs.  secy.  = 

I  3 — 100  kva.  Pittsburgh.  2200  vs.  prim,  to  1 
i  110/220  vs.  secy.  I 

I  3 - li5  kva.  Gen.  Elec..  Typ«>  H.  Form  KD.  | 

i  22,000  vs.  prim,  to  230/460  vs.  secy.  | 

i  2 — 25  kva.  Westgh.  22,000  vs.  prim,  to  | 
I  2,200  ys.  secy.  i 

I  ARCHER  &  BALDWIN.  INC.  | 

i  126  Liberty  St.,  New  York,  N.  Y.  ] 

I  Phones;  Hitchcock  4545 — 4546  and  4547  | 

nMIIUIIHIMIIIMIIMIMilMtlllllllllMIMIIIIIIIlllMIIMMItlllllllllMIIIIIIIIIIIIMMIIIMIIMIIIII? 

-IIIIIMIIIMliMllllltMtlllillHIIIMMIMMMIItlllMIIIMIIItlMIIIIIIMIIIMMIMIIMIMIIIIllMOIIII* 

I  FOR  SALE  i 

I  TRANSFORMERS  I 

i  3 — 500-kva,  60  cycle,  single  phase.  13200/  I 
1  2300  volt,  air-cooled.  Allis-Chalmers  i 

s  Serial  numliers  2AN40-1,  2A640-2,  and  | 

I  2A640-3,  in  good  condition.  | 

I  The  Milwaukee  Elertrir  Railway  and  | 
i  Light  Company  I 

I  Public  Service  Building.  Milwaukee.  Wis.  s 

. . . . . . in . . . inn . inn . . 
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!  SALES  AND  REPAIR  SERVICE  I 

I  TWO  COMPLETE  66  and  ?3  KV  SUBSTATIONS  f 

Full  description  and  price  on  request 
A  complete  stock  of  transformers  1  to  1000  kva. 

Mode.rn  methods  make  our  repair  service  second  to 
none.  Special  service  on  breakdown  jobs. 

All  transformers  guaranteed  for  one  year. 

Write  for  Catalog  No.  124-A. 

THE  ELECTRIC  SERVICE  COMPANY,  Inc. 

“America’s  Used  Transformer  Clearing  House” 

212  Walnut  St.,  Cincinnati,  Ohio 


•IIIIMIIIIIIMlIIIUIIIilMIIIIIIMIMIIIIIIIIIMIIiMlMIIMMIIIIIIIIHIIIllllHIMIItlMINIIinilUWn 

1  TURBINE  UNITS  \ 

I  2500  KVA.  G.E.  3-60-2300  volts,  with  | 
I  Surface  Condenser,  Panel,  new  1922,  | 

I  used  2  years,  seen  operating.  I 

i  1875  KVA.  Wghse,  3-60-2300  volts.  I 
i  (Bleeder  type)  with  Condenser  Panel,  | 
i  used  5  years.  1 

I  937  KVA.  G.E.  3-60-2300  volts,  surface  I 
i  condenser.  Panel,  new  1924,  used  2  j 
i  years.  1 

I  ENGINE  SETS  (A.C.)  [ 

i  780  KVA.  G.E. — 24x30  Erie  Ball  4v.  = 

i  5IM)  KV.\.  CW — 24x30  Chuse  4v.  i 

1  375  KVA.  G.E. — 24x24  Ridgeway  4v.  s 

I  312  KVA.  G.E. — 18x22  Erie  Ball  4v.  1 

i  125  KVA.  G.E. — 16x18  Erie  Ball  4v.  1 

I  90  KVA.  G.E. — 14x14  Ames  Unaflow.  I 

I  Power  Plant  Equipment  Co.  | 

I  39-41  Cortlandt  Street,  New  York  City  i 


I  SYNCHRONOUS  MOTOR  j 

i  snn-lip..  600  r.p.m..  3-ph..  60-cy.,  480-ToIt,  Oen.  j 
:  Blec.,  3  bearing  with  control.  1 

I  A.C.  GENERATOR  I 

I  225  kva.,  600  r.p.m.,  3-ph.,  60-ry.,  240/480-  i 

1  volt.  Allis-Chalmers  3  bearing  belted  type  = 

:  generator  with  direct  connected  exciter.  1 

1  AIR  COMPRESSOR  | 

i  12  and  7H12  Ingersoll-Rand  Imperial  type  10,  | 

i  two  stage.  i 

I  TURBO-PUMP  I 

I  5-in.  Worthington  4  stage  double  suction  centrlf-  I 
I  ugal  pump,  direct  connected  to  250-hp.,  2  i 

=  stage,  Curtis  turbine.  | 

i  Just  a  few  of  many  items  selected  at  random  s 

1  from  our  large  and  varied  stock  of  BOCKl'ORD  £ 

I  REBUILT  power  plant  equipment.  | 

I  Send  for  complete  stock  list.  1 

I  Rockford  Power  Machinery  Co.  | 

i  621  Seventh  St.,  Rockford,  111.  | 

•uuiuMuiiuuiiiuuiuiiiiiumuumuiiiiiiimtiiimuiimiiiiiuuiiuuiiiMiiuiiiMiiiui: 


POWER  PLANT 
EQUIPMENT 


I  Turbo  Units  | 

I  10.000  Kva.  Westingbouse,  2  3  60-2300-13.200  | 

i  9.300  Kva.  General  Elect'lc.  3-60-6600.  s 

£  3,125  Kva.  Westinghoiise.  2-3-60-2200.  i 

£  1.875  Kva.  General  Kleitric.  3-60-2200.  £ 

i  1.500  Kva.  General  Electric.  3-60-600  noii-rond.  i 

£  1,250  Kva.  General  Electric,  3-60-2200  bleeder.  £ 

£  937  Kva.  General  Electric,  3-60-600  non-cund.  i 

£  625  Kva.  General  Electric.  3-60-440-220-2200.  £ 

I  Boilers  and  Boiler  Equipment  I 

I  4 — 604-hp.  Straight  Tube  B.&W.,  A.S  M  E.  200  i 
:  lbs.  i 

I  2— 200-hp.  HRT  Bigelow.  Mass.  Std.  125  lbs.  = 

I  Compressors  I 

I  5,930  cu.rt.  Ingersoll-Rand  PRE-2.  3-60-13.200  I 
i  3.460  cu.ft.  Chicago  OCTDE.  3-60-2200-550.  £ 

£  2,678  cu.rt.  Ingersoll  PRK  2.  3-60-4000-2200.  = 

£  2.212  cu.rt.  Chicago  OCE.  3-60-2200-550.  £ 

i  1.955  cu.ft.  Ingersoll  XPV-3.  I 

£  1,531  cu.ft.  Ingersoll  XPV-3.  i 

£  1.302  cu.ft.  Ingeriioll  PRE-2.  3-00-220.  i 

£  1.260  cu.ft.  fngersoll  XPV-3.  £ 

£  823  cu.ft.  Ingersoll  XPVR-3.  £ 

£  789  cu.ft.  Ingersoll  X-4.  60  Iba.  i 

i  Also  many  other  compressors,  electric,  I 

£  steam,  and  belt  driven.  | 

I  Generators  I 

I  ,500  Kva.  Syn.  Condenser,  3-60-600,  900  r.p.m.  | 
1  625  Kva.  Westing.,  900  r.p.m.  Gen.  3-60-550.  i 
:  500  Kva.  G.E.  600  r.p.m.,  3  beating  Gen.,  £ 
I  3-60-600.  I 

:  625  Kva.  Ridgeway  Engine  Set.  3-60-2300-550-  £ 

£  440-220.  £ 

£  450  Kva.  G.E.  Skinner  Engine  Set.  3-60-2300-  £ 

£  550-440-220.  I 

£  200  Kw.  Westingbouse  M.G.  Set.  250  volts  d.e.  | 


A.  LEE  ELLIS 

so  High  Street,  Boston.  Masa.  3 

“The  Buyer  Huat  Be  Satiafied  Alwaya.”  I 
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Haehr,  Wm.  A .  fiO 

Barker  &  Wheeler  .  BO 

BateM  Ex|)aiul(‘(l  Steel  Corp .  54 

Baltey  &  Kipp .  00 

Biddle  Co.,  Jas.  G .  07 

Blaek  &  VeaU  h  .  00 

Blake  Sitrnal  &  Mfsr.  Co .  50 

Borden  Eleetrie  Co .  70 

Brewer-TiU'hener  Cor|) .  ‘iO 

Bristol  Company  .  57 

Burke  Eleetrie  Co .  5*1 

Bussniann  Mfir.  C*» .  OH 

Bylleshy  .  00 


Cana«lian  Pon'elain  Co..  Ltd.  .  .  48 

Cheney,  Edwin  J .  00 

Continental  Steel  Corp .  50 

Coop<‘r  &  Co..  Hipfh  I, .  00 

Cutler-Hammer,  liie . 4ti.  47 


Daley  &  Co.,  W.  J .  00 

Davey  Compressor  Co .  .00 

Delta-Star  Ehs-trie  Co . 

Detroit  Elee.  Furmu'e  Co . 70 

Dirivtory  of  Ei\Kineers . 00,  07 

Dorsey,  V’ietor  .4 .  00 

Dumore  Company  .  00 

Dunn,  Inc.,  Strothers  .  .50 


Electric  Bond  &  Share  Co . 00 

Electric-  Power  Eiiuip.  Corp.  .  .  .54 
Electric-  Servu-c-  Supplies  Co..  .  .  .51 
Elc-c-trie  Storaifc-  Battery  Co.  .  .  41 


G.  &.  W.  EIck-.  Spec.  Co .  5 

General  Electric  Co. 

0.  7.  1*.:.  10,  04.  ii5 
General  Elcn-tric  Vat»or  Lamp  Co.  54 


Harza.  L.  F .  tiO 

Hastinffs  &  Sanders  Consti'.  Co.  00 

Hazard  Ins.  Wire  Works .  4 

HeminKra.v  Glass  Co . 50 

Highway  Trailc-r  Co .  51 

Hinh  Tension  Kh-e.  S|M-e.  Co.  .  .  5-i 
Hi-Volla*re  Eciuipineiit  Co. .  . -10,  -.11 

Hoosier  Eiitr.  Co .  Oti 

Hoxie,  Gt-orK^c-  1 .  00 


Imperial  Poi'eelain  Works..  .50 

Indiana  Steel  &  Wire  Co .  .50 

Irvintrtoii  Variii»h  &  Ins.  Co.  .  .  48 
Ives  Sc  Davidson  .  00 


Jeffer.v-lk-witt  Ins.  Co . 51 

Jewell  Elcs  t'l  Inst.  Co.  .  .  Od  Cover 
Johns-Manville  Corp . 'I'Z 


K.  P.  F.  Ek-etrie  Co .  .50 

Kearnc-y  Corp.  Jas.  K .  !• 

Kellos^tr  Co..  M  .  W .  01 

Kelso-WaB'iic-r  Co .  00 

Kc-rite  Ins.  Wire  &  Cable  Co.  .  .  .’18 

Klein  &  Suns.  Mathias .  51 

Kuhlman  Electric  Cp . 01 


McFarland  Co..  Ltd..  L.  D .  -.17 

•McGraw  Hill  Book  Co . 48 

Meintire  Conneetor  Co . 55 

Main,  Inc.,  Chas.  T .  tlO 

Matthews  Corp..  W.  N . ;i-l,  ;i;i 

Mead,  Daniel  W .  00 

Memco  Engr.  &  Mfg.  Co.,  Inc..  54 
Metropolitan  Device  Corp.  -Ind  Cover 

.Mitchell-Rand  Mfg.  Co . 48 

Morganlte  Brush  Co . 00 

.Mullegren.  A.  L .  00 

i 


National  Lamp  Works  .  44 


Dkonite-Callender  Cable  Co.,  Ine.  F.C. 

Dkonite  Company  . F.C. 

Oliver  Iron  &  Steel  Co .  50 

Osgood,  Farley .  00 


Paeitie  Ek-e.  Mfg.  Ctirii .  10 

Page  &  Hill  Co . -^4,  -.15 

Paragon  Electric  Co .  .5*.J 

Penns.vlvania  Transformer  Co.  .  II 
Pittsburgh  Ele<’.  Furnace  Corp.  70 

Porcelain  Products.  Inc . 40 

Porcelain  Ins.  Corp .  50 

Portland-Monson  Slate  Co .  51 


Reed,  Etlgar  W .  07 

Riley  Stoker  Corp . 4-1,  40 

Rockbestos  Prod.  Corp .  4.5 

Roebling  Sons  Co.,  John  .-V .  8 

Roller  Smith  Co .  5‘.1 


Thoner  &  Martens  .  .5.'} 

Turner.  Howard  M .  07 


Vacuum  Oil  Co . 58.  59 

W’aggoner  Const.  Co . 07 

Wagner  Ek-ctric  Corp . OU 

Wall  Mfg.  Supply  Co..  P . .5*.J 

Westinghouse  Elec.  &  Mfg.  Co..  00 

White  Eng.  Corp.,  J.  G . 07 

Wilson  Rtiblx-r  Co .  52 

Woodward  Governor  Co . 00 

Wra.v  *  Co.,  J.  G .  07 


Skakchi.ight  Section 

C lassified  A  d vertisi »g 

Class!  licat  ion  Page 

EDUCATIONAL  COURSES  _  07 

Bliss  Electrical  School  .  07 

Ft.  Wayne  Corresp.  School.  .  .  07 
EMPLOYMENT  SERVICE  ....  07 

POSITIONS  VACANT  .  07 

POSITIONS  WANTED . 07-08 

PROPOSALS  .  08 

REPRESENT.  AVAILABLE  ...  08 
REPRESENTATIVES  WANTED  08 
USED  and  SURPLUS  EQUIP.  08-09 

Archer  &  Baldwin,  Ine . 09 

Belyea  Co..  Inc .  08 

Electric  Service  Co.,  Itn-..  The  09 

Ellis,  A.  Lee  .  09 

Hall  Co..  Inc.,  Stephen  .  09 

Hemphill  &  Co..  Inc.,  J.  L.  .  .  09 
Milwaukee  Elect.  &  Lt.  Co.  69 

Power  Plant  Equip.  Co . 09 

Rockford  Power  Mchy  Co.  ...  09 
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Electrical  Engineering  Sales  Co.  55  Lacombe,  Chas.  F . 

Electrical  Testing  Laboratories  00  Landis  &  G.vr,  Inc . 

Ekx-trical  World  .  0  Leach  Company  . 

Empire  Steel  i'orp  .  48  Lee.  Wnt.  S . 

Engineers’  Dir«»ctory  . 00.  07  Leffler.  Wm.  C . 

Line  Material  Co . 

Locke  Insulator  Corp . 

Lombard  Govertior  Co . 

Lucas  &  Luiek  . 

Fargo  Engrg.  Co .  00 

Fowle  &  Co..  Frank  F .  00 

Fibre  Conduit  Co .  22 


.\etna  Rubbf-r  Co .  17 

Allen-Bradley  Co . Back  Cover 

Allis-Chalmers  Mfg.  Co .  15 

Allied  Engineers,  Inc.  .  60 

Ambursen  Constr.  Co .  00 

.\merican  Brass  Co .  35 

Ameri<-an  Brown  Boveri  Co..  Inc.  18 


American  Gas  Association .  40 

American  Insulating  Mchy.  Co..  50 

American  Transformer  Co .  .54 

Anaconda  Wire  &  Cable  Co .  14 


Page 


Sanderson  &  Porter .  67 

Sargent  &  Lundy  .  07 

Scheidenhelm,  F.  W .  00 

Scofield  Engr.  Co .  67 

Searchlight  Section  . 68.  09 

Sherman  Mfg.  Co.,  H.  B . .•{4 

Simplex  Wire  &  Cable  Co .  10 

Southern  States  Equipment  Co.  26 

Squire,  W.  J .  67 

Steward  Mfg.  Co.,  D.  M . 48 
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MEASCRE  jour  GROIJIVDS 


with  a  direct  reading 


GROUIVIIOMETEK 


In  spite  of  its  low  cost — it  has  no  peer 


Can  you  afford  to  do  less  than  test 
this  statement  at  our  expense? 


4-80  Broad  St.  Bortleii  Elf'c*trie  C'o.  Newark,  N.  J 
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DETROIT  ELECTRIC  FURNACES  { 

will  I 

Build  Power  Business  | 

for  1 

THE  CENTRAL  STATION  | 

Let  ae  help  inereaee  year  revenue  | 

Detroit  Electric  Furnace  Co.  | 

825  W.  Elizabeth  St..  DETROIT  | 

iiiiiiiiiiiiiiimiiiiiimiiiiiiiiiiiiiiiiiiiiiniiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiMimiiiiMiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiniimMiiiiiiirTmn-TTiiiiir 
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I  i  1 

I  Ten  Standard^izes  Vi*  to  24  Tons  Capacity  1 

i  '  Most  Rapid  and  efficient  for  maKin^  i 

I  Tool  Sta^.AEoy  Steele,  Fbroinfl  Steela 

-  Steel  Caatin^,  Malleable  Iron,  weylron  i 

i  Carbide,  Ferro-AUoye  etc.  = 

1  PHTSBURGH  El£CriaCFUIQ(ACiC0RP(nL4TI«  i 

I  RO.  Box  uRT  PITTSBURGH.  PA.  | 

r  iliiiiliiiiiilluiilllllllilliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiHiniiiiniiutMiniiiiiiii^ 


ALPHABETICAL  INDEX  TO  ADVERTISEMENTS 

ThLs  index  Is  published  as  a  convenience  to  the  reader.  Every  care  is  taken  to  make  it 
accurate,  but  Electrical  World  assumes  no  responsibility  for  errors  or  ommissions. 


JEWELL  SMASHES  TRADITION 

and  creates  a  new,  amazing  instrument  of 
far-reaching  importance  to  modern  industry 


^  11 


When  separate  meters  are  used  to  test 
three-phase  power  circuits,  a  complicated  sys¬ 
tem  of  inter-connecting  wires  is  necessary. 


The  Jewell  Pattern  1 77  Industrial 
Analyzer  makes  all  measurements 
made  by  many  separate  instruments. 
The  only  connections  necessary  are 
those  direct  to  the  control  box  All 
complicated  inter  connecting  leads 
are  eliminated,  and  time  is  saved. 


» » The  Pattern  I77 
Industrial  A.  C  Analyzer 

Now  plant  engineers  can  quickly  determine  motor  loads,  line  voltage, 
power  factor — in  fact  any  information  they  need  for  maintaining  the 
highest  plant  electrical  efficiency. 

For  the  first  time  a  convenient  alhinclusive  industrial  electrical 
tester  is  available. 

IThe  usual  miscellaneous  assortment  of  meters  is  eliminated  with  the  Jewell  Indus- 
•  trial  Analyzer.  Its  highly  developed  circuit  provides  ranges  for  testing  under  all 
ordinary  plant  voltage  and  current  conditions  Potentials  up  to  700  volts,  current  to 
100  amperes,  and  polyphase  power  to  100  kilowatts  may  be  measured  directly  on  this 
instrument.  External  voltage  and  current  transformers  make  possible  its  use  on  any 
power  circuit. 

2  Only  a  few  simple  connections  are  necessary  to  insert  the  industrial  analyzer  in 
•  any  pow'er  circuit.  The  maze  of  inter-connecting  wires  necessary  when  individual 
meters  are  used  is  eliminated. 

3  There  is  no  temptation  to  guess  at  motor  loads  if  the  Jewell  Industrial  Analyzer 
•  is  available.  Maximum  plant  efficiency  is  easily  maintained  by  making  simple 
power  tests  with  the  Jewell  Industrial  Analyzer. 

4  A  simple  switching  system  allows  the  power  conditions  of  any  usual  industrial 
•  circuit  to  be  read.  Simple  switching  arrangements  allow  measurement  of  voltage, 
current,  and  power  without  any  interruption  of  service. 

Jewell  Electrical  Instrument  Co. 

1650  Walnut  Street,  Chicago,  111. 

Vr  31  YEARS  MAKING  GOOD  INSTRUMENTS 


March  2S.  ;9J/_ELKCTKICAL  WORLD 
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MOTOR 

Burn-outs 


automatic  starters 

PROVIDE  SATETY 
^  TO  MAN  motor 
B  AND  MACHINE 


Bulletin  709 


STARTING  SWITCH 


